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GENTLEMEN, 


WW 4 — N this O/teology was firſt print- 
> \ in 1726, I did -not know 
coke FM Winſlow, and Palfyn. 
were to publiſh deſcriptions of the 
bones; otherwiſe my papers probably 
would have remained yet undelivered | 
to the printers. I however flatter my- — 4 
ſelt, that this efay has been of uſe to 
the gentlemen who did me the honour _ 
to attend my lectures, by aſſiſting them 
to underſtand my ſenſe and repreſen- 
tation of things in this fundamental 
part of anatomy; and that it has poſ- 
ſibly been of more advantage to them 
than a more compleat work from an - 
abler band, unleſs my demonſtrations 
had been in the order and method of 
fuch an author, 
# Þ This 
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This view of your improvement, Gen- 
tlemen, is a prevailing, argument with 
me- to cauſe this eflay to be reprinted ; 
and you cannot reaſonably blame me, if 
I likewiſe acknowledge another motive 
for it, which more particularly relates to 

myſelf. In a new edition an author has 
an opportunity of making his works 
more corre&, compleat, and conſequent- 
ly acceptable to the public, who may 
perhaps be indulgent enough to think 
this little treatiſe not altogether uſeleſs ; - 
ſince more reaſoning on the ſtructure 
and morbid phœHeãð end of bones is to be 
found in it, than in the other writers, 
who have confined theimſelves almoſt en- 
tirely to the deſcriptive or proper anato- 
mical part of the o/Zeology. | 

] have here kept to the plan of the for- 
mer editions, by firſt conſidering. in the 
order that ſcemed to me molt natural and 
methodical, every thing which 1 thought 
neceſſary to be known. concerning bones 
in general; and, in the ſecond part, 1 
have deſcribed the ſeveral bones com- 
poſing the ſkeleton. 

The bones of adults are what I princi- 
pally endeavour to deſcribe ; but 1 have 
added as much of as ofteogenea as I think 
| ſervice- 


6. $0 
ſerviceable in the practice of phyſie and 
ſurgery. 

That little might be omitted of Shar 
was formerly done on this ſubject, I have 
taken all the aſſiſtance I could from books; 
but have never aſſerted any anatomical 
fact on their authority, without conſulting 
nature, from which all the deſcriptions - 
are made; and therefore the quotations 
from ſuch books ſerve only te do juſtice 
ro the authors, who have remarked any 
thing in the ſtructure of the parts that 
was commonly omitted, and to initiate 
you in the hiſtory of anatomy; which 
I once propoſed to make complete, ſo 
far as related to this ſubject : But not 
being able to procure ſeveral books, and 
being ſenſible how many more may 
have never come to my knowledge, I laid 
aſide this deſign, of purpoſe omitted many 
could have inſerted, and in ſome places I 
have changed an older author for a later 
one, who has more fully or clearly deſcrib- 
ed what | treared of. Beſide anatomiſts, 
1 have alſo named ſeveral other authors 
to confirm my reafoning by practical 
cales; of which it is not to be ſuppoſed 
my own experience could furniſh a ſuf- 


acient variety. | 
a 3 8 You. 
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Tou will readily obſerve, that I quote 
no paſſages. with a view to criticiſe or 
condemn them. This precaution of gi- 
ving no offence, is very neceſſary in 
thoſe whole are ſufficiently co: ſcious of 
their being liable to lay themſelves open 
to juſt cenſure: and it prevents occaſions 
of uſeleſs wrangling. in which gene rally 
both par ties are loſers, and the N has 
little advantage. 
In this treatiſe ] always wake uſt of 
the moſt common name of each part, 
and have put the ſynonimous names to be 
met with in books at the foot of the page, 
that the reading might be ſmoother, and 
you might conſult them at your leiſure 
to aſſiſt you in underſtanding different au- 
thors. 

The deſcriptions and ene are 
here blended, without which 1 always find 
young anatomiſts arc ſoon dilguſted with 
authors: Ihe ir imaginations cannot follow 
a long chain of deſcriptions, eſpecially 
when they are not taught at the ſame time 

the uſes which the defcribed parts ſerve : 
Their minds muſt have ſome relaxation, 
by a mixture of reaſining, which never 
miles to ſtrike the fancy agrecabſy, and 
raiſes 


E 


raiſes a irony defire to underſtand the 
principles on which it depends. r 
The phenomena of diſeaſes are all de- 
duced in this eſſay from the ſtructure of 
the parts, by way of corollaries and queſ- 
tions; which ſuch an anatomical work con- 
fined me to. And this method has other - 
wiſe a good effect: For, when one meets 
with an uſeful propoſition, and is obliged 
to employ a little thought to find out its ſo- 
lution, the impreſſion it makes is deeper, 
and he acquires a fondneſs for it, as being 
in part his own diſcovery. My pupils 
have frequently afſured me, that they 


could, with very fmall refle&ion, trace out 


the whole reaſoning from which my con- 
cluſions were drawn; I hope their ſuc- 
ceſſors will alſo think this an agreeable 
manner of being inſtructed. 

Thoſe gentlemen who deſired I would 
add the lectures which I pronounce in my 
colleges as a commentary upon the — 

where the diſeaſes are mentioned, will, 
perſuade myſelf, excuſe me for not com- 
plying with their defire, when they con- 
der the deſign of this is to be a ſchool- 
book, and how great the difference is 
between inſtructing youth in private, and 
pretending to inform the public. Art. 
| XXIV, 


n 
ir: vol M of Medical Edlays and Ob- 


ſervations, publiſhed in this place, is one 


of theſe lectures which I gave as a com- 


mentary on the paragraph (p. 12.) con- 
cerning the different kinds of carzes. 


In this edition, I have corrected the 
miſtakes and obſcure paſſages which I diſ- 
covered in the former, and in ſome places, 


I have made the deſcriptions more full 


and exact, aiming all I could to ſhun un- 
neceſſary minuteneſs on the one hand, and 
a blameable inaccuracy on the other : 
Whether 1 have hit that juſt medium, is 
what you and the public mult now judge. 

J am ſtill of opinion, that figures of the 
bones would at any rate have been un- 
neceſſary in a book that is intended to 
be illuſtrated and explained by the ori- 


ginals themſelves; but would be much 


more ſo- now, when my late ingenious 
friend Mr Cheſelden, Dr Albinus, and 
Mir Sue (a), have publiſhed ſuch elegant 
ONES, ' 

You have advantageous opportunities 
in this place of ſtudying all parts of me- 
dicine, under the profeſſors of its different 

2 branches 


(a) Traite Tolteologie, traduit de Þ Anglois de 
M, Mos RO, ſeconde partie. | 
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branches in the Univerſity, and of ſeein 

the practice of pharmacy, ſurgery, and 
phyſic, with our ſurgeon-apothecaries, 
and in the Royal Infirmary, where the 
diſeaſed poor are carefullystreated. Theſe 
your» intereſt, and, I hope, your inclina- 
tions, will lead you, Gentlemen, ſo to im- 
prove, as that they may become the happy 
means of your making a conſiderable fi- 
gure in your ſeveral ſtations. What- 
ever aſſiſtance is in my power towards 
ſuch a defireable event, ſhall be given 
with the greateſt pleaſure by | 


Your humble ſervant, 


ALEX®, MONRO. 
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HUMAN BONES. 
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Of the BONES in general. 


B ONES are covered by a membrane, 
named on that account PERIOSTE UM“, 

which is ſo neceſſary to them, that we mu 
examine its texture and uſes, before we can 

underſtand their ſtructure. | | 
The perigſteum, as well as moſt ather mem- 
branes, can be divided into layers of fibres. 
The exterior ones, compoſed of the fibres of 
the muſcles connected to the bones, vary in 
their number, ſize, and direction, and conſe- 
quently occaſion a very great difference in the 
thickneſs and ſtrength of the perioffeum of 
different bones, and even of the different parts 
of the ſame bone. The internal layer is every 
| | A where 


* Mcmbrana cireumoſſalis, omentum offibus impoſitum. 
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where nearly of a ſimilar ſtructure, and has 
its fibres in the ſame direction with thoſe of 
the bone to which they are contiguous. Ought 


not then the name periaſteum to be applied, 


ſtrictly ſpeaking, only to this internal layer, 
to which the others are joined in an uncer- 
tain manner and number? | 

Some authors (a) endeavour to prove the 


internal layer of ſibres of the periaſteum to be 


derived from the dura mater: For, ſay they, 
ſince the membrane covering the ſcull is plain- 
ly a production or continuation of the dura 
mater, which paſſes out betweenthe ſutures; and 


ſince there are muſcles on the head, as well as 


in other parts, which might furniſh a per iaſteum, 
it is needleſs to aſſign different origins to mem- 
branes which have the ſame texture and uſes. 


They add further, in proof of this doctrine, that 
the perioſteum extends itſelf along the ligaments 


of the articulations from one bone to another; 
and therefore is continued from its origin over 
all the bones of the body. While anatomiſts 
were fond of the hypotheſis of all membranes 
being derived from one or other of the two that 
cover the brain, a diſpute of this kind might be 


thought of conſequence: But now that the 


hypotheſis is neglected as uſeleſs, it is needleſs 

to examine the arguments for or againſt it. 
Except where muſcles, cartilages, or liga- 

ments are inſerted into the perioſteum, its ex- 


_ ternal ſurface is connected to the ſurrounding 


parts by thin- cellular membranes, which can. 
eaſily be ſtretched conſiderably, but ſhorten 
themſelves whenever the ſtretching force is re- 
moved. 

{a) Havers, Oſtcolog. nog. diſc. 1. p. 16, 


+ 
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moved. When theſe membranes are cut off 
or broken, they collapſe into ſuch a ſmall ſpace, 
that the ſurface of the perigſteum ſeems ſmooth 
and equal. 

When we attempt to tear off the perigſteum 
from bones, we fee a great number of white 
threads produced from che membrane into 
them; and, aftena ſucceſsful injection of the 
arteries with a red liquor, numerous veſſels 
are not only ſcen on the periaſteum (a), but 
moſt of the fibres ſent fram the membrane to 
the bone, Ro be veſſels enter- 
ing it, with the injected liqdor in them; and 
when they are broken, by tearing off the peri- 


o/ieum, the ſurface'of the bone is almoſt cover- 


ed with red points. 

The veins correſponding to theſe arteries are 
ſometimes to be ſeen in ſubjects that die with 
their veſſels full of blood; though ſuch nume- 
rous ramifications of them, as of the arteries, 
can ſeldom be demonſtrated, becauſe few of 
them naturally contain coloured liquors, and 
ſuch liquors can difficultly be injected into 
them. This however is ſometimes done (b). 

The great ſenſibility of the perioſteum in the 
deep- ſeated ſpecies of paronychia, in exoftoſes, 
nodi, tophi, and gummata, ſrom a lues venerea, 
or whenever this membrane is in an inflamed 
ſtate, is a ſufficient proof that it is well pro- 
vided with nerves, tho' they are perhaps too 
ſmall to be traced upon it; and therefore one 

A 2 cannot 


(a) Ruyſch. Epiſt. 5. tab. 5. fig. 1, 2. epiſt. 8. tab. 3. 


„ 9% 
(5) Sue traite d' oſteologie, traduit de VAnglois de Mr 
Monro. Note in page 9. | a 
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cannot well determine, whether they are ſent 


along with the arterics in the common way, 

or are derived from the tendinous fibres of the 

muſcles expanded on the periaſteum (a). 
Veſlels alſo paſs through the perioſteum to 


the marrow; of which more hereafter, And 


frequently muſcles, ligaments, or cartilages, 


| Pierce through the perioffteum, to be inſerted. 


into the bones. 5 

The chief uſes of the perioſteum are: 1. To 
allow the muſcles, when they contract or are 
ſtretched, to moye and ſlide caſily upon the 
bones; the ſmooth ſurface of this membrane 
preventing any ill effects of their friction upon 
each other. 2. To keep in due order, and to 


ſupport the veſſels in their paſſage to the 


bones. 3. By being firmly braced on the 
bones, to aſſiſt in ſetting limits to their increaſe, 
and to check their overgrowth. 4. To 
ſtrengthen the conjunction of the bones with 
their epzphy/es, ligaments, and cartilages, which 
are eaſily ſeparated in young creatures, when 
this membrane is taken away. 5. To afford 
convenient origin and inſertion to ſeveral muſ- 
cles which are fixed to this membrane. And, 
laftly, to warn us when any injury is offered to 
the parts it covers; which, being inſenſible, 
might other wiſe be deſtroyed without our know- 
ledge, or endeavouring to procure a remedy. 
When 


(a) Sc e the diſpute about the ſenſibility of this and of 
#ther membranes in Zimmerman. Diſſert. de irritabilit. 
Act Gotting. vol. z. —Haller Sur la nature ſenſible et 
irritable. —Whytt's phyſilog. eſſay H.—Remar, Difſert. 
de fungo articulor. $ 26. 34. 


2 


Or Tux BONES in GENERAL. 5 


When the cellular ſubſtance connecting the 
perioſteum to the ſurrounding parts is deſtroy- 
ed, theſe parts are fixed to that membrane, and 
loſe the fliding motion they had upon it; as 
we ſee daily in ifſues, or any other tedious 
ſuppurations near a bone.—When the veſſels. 
which go from the periofteum to the bones are 
broken or eroded, a collection of liquor is 
made between them, which produces a ſordid 
ulcer or rotten bone. This often is the caſe 
after fractures of bones, and inflammations of 
the periaſteum, or after ſmall pox, meaſles, ſpot- 
ted fevers, and eryſipelas.— Do not the diſor- 
ders of the perio/teum, coming rather along 
with, or ſoon after the cutaneous than other 
diſeaſes, indicate ſome ſimilarity of ſtruure 
in the perio/ieum and ſkin. 

The Bones are the moſt hard and folid 
parts of the body, and, as all other parts where 
large veſſels do not enter, are generally of a 
white colour; only in a living creature they 
are blueiſh, which is owing to the blood in the 
ſmall veſſels under their ſurface. Theleſs there- 
fore and fewer the veſſels are, and the thicker 
and firmer the bony ſurface covering the veſ- 
ſels is, the bones are whiter, Hence the bones 
of adults are whiter than thoſe of children; 
and, in both young and old, the white colour 
of different bones, or of the ſeveral parts of 4 
the ſame bone, is always in proportion to their f 
veſſels and ſolidities; which circumſtances 1 
ought to be regarded by ſurgeons, when they | 
are to judge of the condition of bones laid 


bare. 
M3 Bones 
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Bones are compoſed of a great many plates*, 
each of which is made up of fibres or ſtrings 
united by ſmaller fibrils (a) ; which being ir- 
regularly diſpoſed, and interwoven with the 
other larger fibres, make a reticular work. — 
This texture is plainly ſeen in the bones of fœ- 
tuſes, which have not their parts cloſely com- 
pacted, and in the bones of adults which have 
been burnt, long expoſed to the weather, or 
whoſe compoſition has been made looſe by diſ- 
eaſes. —The chinks which are generally made 
according to the direction of the larger fibres 
of bones that have undergone the action of fire, 
or of the weather, ſhew the greater ſtrength of 
theſe than of the fibres which connect them. — 
Numerous accurate obſervations of the differ- 
ent times in which exfoliations are made from 


the ſides or ends of ſimilar bones, might bid fair 


to determine what is the proportional force of 
coheſion in the two ſorts of fibres. 
The plates are ſaid (5) to be firmly joined to 


each other by a great number of claviculi, or 


ſmall bony proceſſes, which, riſing from the 


inner plates, pierce thro? ſome, and are fixed 


into the more external ones. Of theſe nails, 
four kinds, viz. the perpendicular, oblique, head- 
ed, and crooked, have been deſcribed : But in 


bones fitly prepared, I could only ſee numerous 


irregular proceſſes riſing out from the plates(c). 


Theugh the exterior part of bones is com- 
poſed of firm compact plates, yet they are all 


| | | more 
„ Squamz, bractcz, laminz. 

fs) Malpigh, Anat. plant. et oper. poſthum. 

(5) Gagliard. Anat. oſſium. nov. invent. illuſtrat. 
Cap. 1. abſ. 2. | 

(e) Malpigh, oper. poſthum. 


1 
5 
s 12 * 

XK 

1 
"7 
1 

we 4 
. 

IJ . 
K 
9 
* 

„ 
7 : 

4 
DN 
[4 
1 
. 
4 - 
* 

n 
> 

131 


OE 

PET "IP 56% 
+> WK 

8 75 

. 

E 
7 


ee RD 
— 8 8 ES 


EP, — * — * * 
5 vo - 
i y — L - 1 _ 
EA # * - F 2 FIPS * * 
, E age oa ne 
G45 8 i AE 2 


1 * e K 
n WI * I 24 fn = 1 5 
22222 K OA EIS 
757 8 5 
F ie : — 
Sod is 4 N 


3 
. 2 d ha 
. 2 n 
i E < BY 
r * 
F 


Or Tur BONES N GENERAL, 7 


more or leſs cavernous internally. In ſome (e. g. 
middle thin part of the ſcapula and os ilium 
the ſolid ſides are brought ſo near, that little 
cavity can be ſeen ; and in others (middle of 


os humeri, femoris, &c.) the cavitics are ſo large, 
that ſuch bones are generally eſteemed to be 


hollow or fiſtular., But the internal ſpongy 
texture is evident in young animals; and fome 
of it may be ſeen to remain in thoſe of greateſt 
age, when bones are cautiouſly opened after 
they have been kept ſo long as to be free of 
the oil they contain, or after being burot. 
This ſpongy cavernous internal part of bones, 
is generally called their cancelli or LaTTICE- 
WORK, and is formed inthe following manner. 
The plates are firmly joined about the middle 
of the bone: but as they are extended towards 
its ends, the more internal plates ſeparate from 
the exterior, and ſtretch out their fibres to- 


wards the axis of the bone, where they are in- 


terwoven with the fibres of other plates that 
have been ſent off in the ſame way. Seeing 
the plates are thus conſtantly going off, the 
ſolid ſides of the bones muſt become thinner, and 
the lattice-work muſt be thicker and ſtronger 
towards their ends. This is evident in many 


- of them, where the ſolid fides of their middle 


are very thick, and the cancelli are ſcarce ob- 
ſervable; whereas, at the ends, where their 
diameter is greateſt, the ſolid walls or ſides are 
not thicker than paper, and the cancelli are nu · 
merous and large enough to ſill up the whole 
ſpace left between the ſides. 
The twiſting and windings whch theſe can- 
cell; make, and the interſtices which they leave, 


differ 
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differ conſiderably in figure, number, and ſize; 
and therefore form little cells, which are as 
different, but communicate with each other. 
Some writers (a) minutely remark theſe differ- 
ent appearances of the cancelli, after they be- 
gin to ſeparate from the plates; and from 
thence diſtinguiſh them into-wrinkled, perfora- 
ted, and net-like. 

The cancelli ſuſtain the membranous bags of 
the marrow which are ſtretched upon them, 
and thereby hinder theſe membranous parts to 
be torn or removed out of their proper places, 
in the violent motions and different poſtures 
which the bones are employed in. This Sup- 
Port which the cancell: afford the marrow, al- 

ſo faves its membranes and veſſels, in the low-- 
er parts of the bones, from being compreſſed 
by the weight of the marrow above. 

The depreſſions between the fibres of the 
external plates of bones appear like ſo many 
furrows on their ſurface, into each of which 
the periefteum enters; by which the ſurface of 
contact, conſequently the coheſion, between 
it and the bone, is conſiderably increaſed, and 
a greater number of veſſels is ſent from it into 
the bone, than if it was a plain ſurface. 

Both on the ridges and furrows, numerous 
little pits or orifices of canals are to be ſeen, 
by which the veſſels paſs to and from the bones. 

After a ſucceſsful injection, the arteries can 
be traced in their courſe from the pits to the 
plates and fibres; and, in ſawing, cutting, or 
raſping the bones of living creatures, theſe veſ- 
ſels diſcover themſelves, by the ſmall —_ of 

lood 


(2 Gagliar. Anat. oſſium, cap. 1. obſ. S: Sz 6, 7. 
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blood which then ouze out from the moſt ſolid 
part of the bones. But the cleareſt demonſtra- 
tion of the intimate diſtributien of theſe ſmall 
arteries, is to obſerve the effect of ſuch a tin - 
ging ſubſtance as can retain its colour, when 
ſwallowed, digeſted, and mixed with the blood 
of any living animal, and at the ſame time has 
particles ſmal] enough to be conveyed into the 
veſſels of the bones; ſuch is rubia tinforum, 
madder root (a): For we fee the gradual ad- 
vances which this .infture makes from the pe- 
iaſteum into the more internal parts of the 
bones, and how univerſally the diſtribution of 
the liquors is made, the whole bony ſubſtance 
being tinged, Whether the time in which this 
tinged liquor paſſes from the outer to the in- 
ternal plates, till all the plates are made of its 
colour, and the time which the diſappearing 
of the dye, after giving the creature no more 
of this ſort of food, makes us think it takes to 
return, are the ſame in which the natural li- 
quors circulate, is uncertain ; becauſe this tin- 
ging ſubſtance may move more flowly, or may 
paſs more quickly, than the natural liquors do. 
— The arteries are larger near each end than 
at the middle of the large bones that are much 
moved; becauſe they not only ſerve the bony 
plates near the ends, but pais through them to 
the marrow, —As animals advance in age, the 
arteries of the bones become leſs capacious; as 
is evident, 1. From the bones of adults having 
leſs blood in them than thoſe of children have. 

| 2. From 


(a) Philoſoph. tranſact. num. 442, art. 8. num. 442. 
art. 2. num. 45y. art. 4.— Mem. de I Acad, des ſciences, 
' 730, 094%. Z 
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2. From many of them becoming incapable in 
old age of admitting the coloured powders 
uſed in injections, which eaſily paſs in youth. 
And, 3. From the bones of old creatures be- 
ing more difficultly tinged with madder than 
thoſe of young ones —If authors have not 
miſtaken, the arteries of bones have ſometimes 
become very large (a). 

We may conclude from arteries being ac- 
companied with veins ſo far as we can trace 3 
them in every other part of the body, that t 
there are alſo veins in the bones; and the diſ- * 
appearing of the tincture of madder, after 9 
bones of living animals are coloured with it, MF 
could not be without ſuch veins to carry it a- 35 
way; nay, the veins of bones can ſometimes n 
be injected and then ſeen (5). 

The bones of a living animal are ſo inſenſible, 
that they can be cut, raſped, or burnt, without 
putting the creature to pain, and the nerves diſ- 
tributed in their ſubſtance cannot be ſhewn by 
diſſection; from which it might be inferred that 
they have no nerves diſtributed to them: But 
the general tenor of nature, which beſtows 
nerves ito all the other parts, ſhould prevent 
our drawing ſuch a concluſion. And if ſenſibi- 
lity is a ſure proof of nerves entering into the 
compoſition of any part, as it is generally al- 
lowed to be, we have ſufficient evidence of 
nerves here in the bones ; for the granulated 
red fleſh which ſprouts out from them, after 
an amputation of a limb, or performing the 
ä operation 


(aa) Diemerbrock. Anat. lib. 9. cap. r,——Mery. Hift. 
de I'Acad. des ſciences, 1704. | 
(% Sue trad, d'oſtcolog. p. 9. 
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operation of the frepan, or after an exfoliation, 
is exquiſitely ſenſible: And, in ſome ulcers of 
bones, where the periaſteum was all ſeparated, 
the patient ſuffered racking pain, if the bone 
was touched with a rough inſtrument; nor was 
he free of pain after the bone was perforated 
(42) — The reaſon why the nerves of rigid hard: 
bones become inſenſible, is, That all nerves 
muſt have a conſiderable degree of: flexibility 
at the part where objects are applied, other - 
wiſe it cannot be affected by their impreſſions. 
We ſce this illuſtrated in a very common ana- 
logous caſe, the growth of a new nail: When 
the former one has ſuppurated off, the thin 
membrane which firſt appears, is exquiſitely 
ſenſible; but gradually becomes dull in its ſen- 
ſation, till it can be cut or ſcraped, without 
cauſing pain, after it is formed into a hard nail. 

From what has been ſaid of the veſſels of 
bones, it is evident, that there is a conſtant cir- 
culation of fluids in every part of them; and 
that there is a perpetual waſte and renewal of 
the particles which compoſe the ſolid: fibres; af- 
bones, as well as of other parts of the body;.the 
addition from the fluids exceeding the waſte 
during the growth of the bones; the renewal 
and waſte keeping pretty near par in adult 
middle age; and the waſte exceeding: the ſup- 
ply from the liquors in old age; as is demon- 
ſtrable from their weight: For each bone in- 
creaſes in weight, as a perſon approaches to 
maturity; continues of nearly the ſame weight 
till old age begins, and then becomes lighter. 
— The ſpecific gravity of the ſolid ſides, cn 


the 


(a) Nicol. Maſſa. lib. introd. anat. cap. 30. 


. 
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the contrary, increaſes by age; for then they 


become more hard, compact, and denſe. In con- 


ſequence of this, the bones of old people are 
thinner and firmer in their ſides, and have 
larger cavities than thoſe of young perſons. 
'The vaſcular texture of bones muſt make 
them ſubject to obſtructions, ecchymoſes, ulcers, 


gangrenes, and moſt other diſeaſes which the 


ſofter parts are affected with; and therefore 
there may be a greater variety of caries than 
is commonly deſcribed (a). 5 
Hence we can account for the following ap - 
Pearances. | | 
 Hemorrhages from fungous fleſh riſing out 
from the moſt ſolid part of a cut bone (6). 


The regular alternate elevation and ſubſiding, 


or apparent pulſation, frequently to be ſeen in 
ſome of the cells of a carious bone. | 
Cells reſembling cancelli, ſometimes ſeen in 
the part of a bone, which, in a natural ſtate, 
is the moſt ſolid and firm (c). 

A bone as a tube including another bone 
within it (d). _ | 

On the internal ſurface of the ſolid parts of 
bones, there are orifices of canals, which paſs 
outwards through the plates to open into other 
canals that are in a longitudinal direction, from 
which other franſuerſe paſſages go out to termi- 
nate in other longitudinal canals; and this ſtru- 
cture is continued through the wholeſubſtance 
of bones, both theſe kinds of canals becoming 
| ſmaller 


(a) Edinburgh Medical eſſays and obſ. vol. 3. art. 25. 


(3) Medical effays, vol. 4. art. 21, 
(e) Ruyſch. Theſ. 8. num. 8. Theſ. 10. num. 176. 
d) Idem, ibid. 3 
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ſmaller gradually as they approach the outer 
ſartace (a).—Theſe canals are to be ſeen to the 
beſt advantage in a bone burnt till it is white: 
When it is broken tranſverſely, the orifices 
of the longitudinal canals are in view; and 
when we ſeparate the plates, the tranſverſe 
ones are to be obſerved. . Here however we 
are in danger of believing both theſe ſors of 
canals more numerous than they really are; 
becauſe the holes made by the proceſles con- 
neQing the plates of bones, have the appear- 
ance of the tranſverſe (5), and the paſſages for 
the blood-veſlels reſemble the langitudinal ca- 
nals. I do not know how we are to keep 
free of error about the franſver/e canals; but 
think we may diſtinguiſh between the two 
kinds of longitudinal ones; for the paſſages of 
the veſſels are largeſt near the external ſur- 
face of the bone, and every tranſverſe ſection 
of them is circular; whereas the longitudi- 
nal canals are largeſt near the cancelli, and 
their tranſverſe ſections appear to me of a flat 
oval figure, which may be owing to the dif- 
ferent momentum of the fluids conveyed in 
them.—The ſituation of the larger longitudi- 
nal canals, and of the paſſages of the larger 
veſſels, make a bone appear more denſe and 
compact in the middle of its ſolid ſides, than 
towards its outer and inner ſurfaces, where it 
is ſpongy. 

We ſee marrow contained in the larger 
tranſverſe and longitudinal canals juſt now de- 
{cribed, and from thence judge that it paſſes 

= alſo 


(4) Havers Oſteolog. nov. p. 43. 
(% Morgagn. Advetſ. z. animad. 25, 
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which we diſcover with a microſcope every 


-where on the ſurface of a recent bone, fractu- 


red tranſverſely, and the owfing of oil through 
the moſt folid bones of a ſkeleton, which 
zenders them . greaſy and yellow, are a contir- 
mation of the uſe of theſe canals. Of what 
advantage this diſtribution of the marrow thro? 
the ſubance of bones is, will be mentioned 


when the nature and uſe of this animal oil is 


inquired into. 

Moſt bones have one or more large oblige 
canals for med through their ſides for the paſ- 
ſage of the medullary veſſels, which are to be 


deſcribed afterwards. 


Bones expoſed to a ſtrong fire in chemical 


veſſels, are reſolved, in the fame manner as 


the other parts of animals, into phlegm, ppi- 


rit, volatile ſalt, ſetid oil, and a black caput 


mortuum. But the proportion of theſe princi- 


ples varies according to the age, folidities, | 
and other circumitances of bones. Young 


bones yield the largeſt proportion of phiccm ; 


ſpongy bones afford moit oi, and ſolid ones 


give moſt ſalt ad black reſiduum. Though 
this reſiduum can ſcarce be changed by the 
force of fire while it is in cloſe veſſels; yet, 
when it is burnt in an open fire, the tenaci- 
ous Oil, to which it owes its black colour, is 
forced away, and;za white earth is left that 
hes little or no fixed ſalt in it. This earth 
ſcems to be the proper conſtituent ſolid part of 
bones, and the other principles give it firm- 
neſs and tenacity: For the quantity of the 


earth is ſo great, that, after all the other 


principles 
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principles are ſeparated from a bone, its former 
ſhape and ſize remain (4); but it is very brit- 
tle till it is moiſtened with water or oil, when 
it recovers ſome tenacity. The increaſe of 
the proportion of earth in old people's bones 
is one reaſon of their being more brittle than 
thoſe of young people are. 

Leſt any imagine the ſalts and oils of bones, 
while in a natural ſtate, to be of the ſame 
acrid kind with thoſe abtained from them by 
the chemical analyſis, it is to be obſerved, 
that theſe principles may be extracted from. 
bones in the form of a very mild jelly, by boil- 
ing them in water. IS 

The bones ſuſtain and defend the other parts 
of the body. : 

Bones are lined within, as well as covered 
externally, with a membrane; which is therefore 
commonly called PErto0STEUM INTERNUM. 

The internal perigſteum is an extremely fine 
membrane; nay, frequently it has a looſe reti- 
cular texture; and therefore it is compared by 
ſome to the arachnoid coat of the ſpinal mar- 
row: ſo that we cannot expect to divide it in- 
to layers as we can divide the external perio- 
ſteum. We can however oblerve its proceſſes 
entering into the tranſverſe pores of the bones, 
where probably they are continued to form the 
immediate canals for the marrow diſtributed 
through the ſubſtance of the bones; and along 
with them veſſels are ſent, as from the external 
perioflieum, ito the bone (5). Theſe proceſſes 
being of a very delicate texture, the adheſion 
| | | a2 of 
(2) Havers Oſteolog. nov. diſc. 1. p. 32. 

(5) Winſlow Expoitioa anat. des os frais, $ 82. 83. 
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of this membrane to the bone is ſo ſmall, that 
it, ſeparates commonly more eatily from the 
bone than from the marrow which it contains: 
Wherefore, one might call it the common 


membrane of the marrow, rather than by the 


Name it now has. But whether one or the 
other defignation ought to be given it, is not 
worthy a diſpute, 

From the internal ſurface of the internal 
perieſteum, a great number of thin membranes 
are produced ; which, paſſing a-crols the ca- 
vity, unite with others of the ſame kind, and 
form fo many diſtin& bags, which communi- 
cate with each other; and theſe again are ſub- 
divided into communicating veſicular cells, in 
which the marrow is contained. Hence it is, 


that the marrow, when hardened, and view- 


ed with a microſcope, appears like a cluſter 


of ſmall pearl; and that the hardened marrow 


of bones buried long under ground, or laid 
ſome time in water, and then dried, is granu- 
lous (a). This texture is much the fame with 
what obtains in the other cellular parts of the 
body, where fat is collected; only that the 
cells containing the marrow are fmaller than 
thoſe of the #unica adp or celluls/a elſe- 


where, which probably is owing to their being 


incloſed in the bones, where they are not {o 

much ſtretched or extended as in other parts. 
The Marrow is the oily part of the blood, 

ſeparated by ſmall ears and depoſitated in 


theſe cells. Its colour and conſiſtence may 
therefore 


(a) Ruyſch. Theſaur. 9. num, 2. et Adverſ. dec. 111. 
obſ. 9. 8 : 5 
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therefore vary according to the ſtate of the 
veſlels, and their diſtribution on the mem- 
branes of the cells. | | 

The marrow, as well as the other fat of the 


body chemically analized, yields, beſides oil 


and water, a conſiderable proportioa of an 
acid liquor, but no alcali.(a). This may be the 
reaſon of its being leſs putriſcent than the 


blood or moſt other parts of animals (5), which - 


is a neceſſary quality in a ſubſtance that is con- 
ſtantly expoſed to a conſiderable degree of heat, 


and is more in a ſtagnating condition chan the 


other 1;quors. 


Beſides the arterics, which I mentioned al- - 


ready (p. 9.), to be ſent from the bones to the 
marrow, there is at leaſt one artery for each 
bone ; ſeveral bones have more, whoſe prin- 
cipal uſe is to convey and ſecern this oily mat- 
ter, After theſe arteries have pierced the ſo- 
lid fide of a bone, they are divided into ſe- 
veral branches; which ſoon are diſtributed 
every where on the internal periaſteum, and af- 


terwards ſpread their branches inwards on the- 
medullary cells, and outwards through the ta- 


bles of the bone. 


The blood, which remains after the ſecre- - 
tion of the marrow, is returned by proper 


veins, which are collected from the membranes 
into one or two large trunks, to paſs out at the 
ſame holes or paſſ:zes at which the artery or 
arteries enter. 

B. 3 | The 


Element phyftolog. lib. 4. ſect. 4. 
(b) Pringle Append, to camp diſeaſes exper. 47. 


Ul 


{ 
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(a) Grutzmaker Diſſert, de eſſium medulla. — Halle; 
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The general rule of the ſmall veſſels de- 
creaſing in their capacities as animals advance 
in age, to which many phenomena in the a- 
nimal ceconomy are owing, obtains here: For 
though the trunks of the medullary veſſels en- 


large as adimals turn older; yet the ſmall 
branches become. ſmaller; as is evident from 
injections, which cannot be made to paſs near 


ſo far in theſe veſſels of adults as of children, 
Hence the marrow is bloody in children, oily 
and balmy in middle age, and thin and watery 
in old people. 

By experiments made on the marrow, when 
bones of living animals are opened or cut thro' 
(a), and, from the racking pain with which ſup- 
purations within bones are frequently attended, 


we have ſufficient proof that the membranes. 


here are ſenſible, and conſequently have nerves 
diſtributed to them. Hippocrates (5) might 


therefore fay juſtly, that a wound penetratiag 
into the cavity of a bone may produce a - 
delirium, 


The veſſels of the marrow, wrapt up in one. 
common coat from the perioſteum, pais thro' 
the bones by proper canals ; the molt conſider- 


able of which are. about the middle of each. 


bone, and are very oblique. Sometimes theſe 
veſſels continue at a little diſtance in their paſ- 
ſage when the canal is divided by. a {mall bony , 
partition or two. 

From the ſtructure of the contents of the 


dones, we may judge how theſe parts, as welt 


as. 


fa) Du Verney, Memoires de P Acad, des ſciences, 170. 
{b) Aphoriſm, 5 7. aph. 24. 
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as others, may be ſubject to oidema, phleg 
mon, eryſipelas, ſchirrhus, &c. and may thence 
be led to a cure of each, before the common 
conſequence, putrefaction, takes place, and 
frequently occaſions the loſs of the limb, if not 
of the patient. 

The marrow is of very confiderable uſe to 
the bones; for, by entering their tranſverſe 
canals, and paſling from them into the longt- 
tudinal ones, it is communicated to all the 
plates, to ſoften and connect their fibres, 
whereby they are preſerved from becoming too 
brittle; as we fee they do in burnt bones, or 
thoſe long expoſed to the air; in people la- 
bouring under old age, pox, or {curvy : In all 
which caſes, the oil is either in too little quan- 
tity, or has its natural good qualities changed 
for worſe ones. 

Beſides this advantage which the ſubſtance 
of bones has from the marrow, their articula- 
tions are ſaid (a) to receive no lefs benefit from 
it: for it is thought that the marrow paſſes 
into the articular cavities, through the holes 
which are in the bones near the large joints. 
And, as a proof of.this, it is alledged, that but- 
chers, upon ſeeing the greater or leſſer quanti- 
ty of marrow, in the bones of cows, can tell 
whether they have travelled far or little before. 
they were ſlaughtered. 

When the marrow, after having ſerved the 
uſes mentioned, is reaſſumed into the maſs of 
blood, (as it is continually, in common with 
all other ſecreted liquors that have not paſſages 

formed 


(a) Joan de Muralto Vade mecum anat. exercit. 5.5 3. 
Havers Oſteolog. nov. diſc. 3, p. 179. 
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formed for conveying them out of the bo- 
dy), it corrects the too great acrimony com- 
municated to the ſaline particles of our fluids: 
by their circulation and heat; in the ſame 
manner as lixivial ſalts are blunted by cil in 
making ſoap. Hence, in acute diſeaſes, the 
marrow, as well as the other fat of the body, 
is quickly waited, but mult be immediately ſup- 
plied by liquors from the veſſels; ſeeing the 
cells within the bones, which have no affili- 
ance to their contraction from the preſſure of 
the atmoſphere, cannot collapſe, as the fella 
cellularis under the {kin does, when the liquor 
in its cells is abſorbed; the bones therefore are 
always full. 

Since it is the nature of all oil to become 
thin and rancid when expoled long to heat, 
and bones have much oil in their firm hard 
ſubTance, we may. know why an ungrateful 
ſmell, and dark coloured thin ichir, proceed 
more fiom corrupted bones than from other 
parts of the body; and we can underſtand the 
reaſon of the charges of colour which bones 
undergo, according to their different degrees 
of mortification Hence likewiſe we may 
learn the caule of a ina ventæſa, and of the 
difficulty of curing all carzes of bones preceed- 
ing from an obſtruction, and conſequent putre- 
faction of the marrow and of the quick pulſe, 
thirſt, and Hectic paroxyſme, ſo often attend- 
ing theſe diſeaſes. I heſc phanomena alſo teach 
us the reaſon of the fatal Pregnoſis taken from 
black fetid urine in fevers. 

Though bones fo far agree in their tr ucture 


and annexed parts, yet we may obſerve a con- 
ſiderable 
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ſiderable difference among them in their mag- 
nitude, figure, ſituation, ſubſtance, connection, 
uſes, Ge. From which authors have taken 
occation to diſtinguiſh them into as many 
claſſes as they could enumerate of theſe diff:r- 
ent circumitances, But theſe being obvious 
to every perion that looks on bones, I ſhall 
only mention one of them; which compre- 
hends very near the whole bones of the body 
and at the ſame time leads us to examine the 
moſt conſiderable variety that is to be found 
in the diſpoſition of their conftituent parts, 
and in their uſes. It is this, that ſome bones 


are broad and flat, while others are long and 


round. | 
The broad bones have thin fides, by the 


plates being ſoon and equally ſent off to form 
the lattice-work ; which therefore is thicker, 
and nearly of an equal form all through. By 
this ſtructure, they are well adapted to their 
uſes, of affording a large enough ſurface for 
the muſcles to riſe from, and move upon, and 
of defending ſufficiently the parts which they 
incloſe. | +. 

The round bones have thick ſtrong walls in 
the middle, and become very thin towards their 
ends, which is owing to very few plates ſepa- 
rating at their middle; where, on that account, 
the cancelli are ſo fine and ſmall, that they are 
not taken notice of : But ſuch bones are ſaid 
to have a large reſervoir of oil in this place. 
Towards their ends the lattice-work becomes 
very thick, and rather more complete than in 
the other ſort of bones. —Theſe round bones 


having ſtrong forces naturally applied to them, 
and 
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and being otherwiſe expoſed to violent injuries, 
have need of a cylindrical figure to reſiſt exter- PH 
nal preſſure, and of a conſiderable quantity of bf 
oil to preſerve them from becoming too brittle. * 
Befides which, they are advantageouſly pro- * 
vided with thick ſides towards their middle, 
where the greateſt forces are applied to injure 
them; while their hollowneſs increaſes their 
diameter, and conſequently their ſtrength to 
reſiſt forces applied to break them tranſverſely 
(2). Lhus, for inſtance, in eftimating the pro- 
portional reſiſtence of two cylindrical bones of 
unequal diameters, but conſiſting of an equal 
number of ſimilar fibres uniformly diſpoſed 

round each, it is plain, 

I. That the abſolute force of theſe two bones 
is equal, becauſe they conſiſt of equal numbers 
of ſimilar fibres. 

2- That the abſolute forces of all the fibres 
in each bone have the ſame effect in reſiſting 
any power applied to hreak them, as if the 
ſum of all their forces was united in the re- 
ſpective centers of the tranſverſe ſections 
where the fractures are to be made. For, by 
hypotheſis, the fibres being uniformly diſpoſed 
in each, there is not any fibre in either bone 
that has not a correſponding. fibre; the ſum of 
both whole diſtances from*the axis os revoluti- 
on (about which all the parts of the bone 
muſt revolve in breaking) is equal to two ſemi- 
diameters of the bone: Conſequently each fi- 
bre, and all the fibres, may be regarded as te- 
fiſting at the diſtance of one ſemi-diameter or 
radius from this axis, that is, in the center. 

3 I nce 


(a) Galilei Mechanic, dialog- . 


— — 
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3- Since the united force of all the fibres is 
to be regarded as reſiſting at a diſtance from 
the center of motion equal to the ſemi-diame? 
ter, it follows, that the total reſiſtance of all 
theſe fibres, or the ſtrength of the bone, is 
proportional to its ſemi-diameter, and conſe- 
quently to its diameter. 

I have here taken for an example one of the 
moſt ſimple caſes for calculating the proportio- 
nal forces of bones. But, was it not too fo- 
reign to the preſent deſign, it might be univer- 
ſally demonſtrated, that, of whatever figure 
bones are, and in whatever manner their fibres 
are diſpoſed, their ſtrength mult always be in a 
ratio, compounded of the area of their tranſ- 
verſe ſections, or of their quantity of bony 
matter, and of the diſtance of the center of 
gravity of theſe ſections from the center of 
motion or fulcrum, on which the bone is ſup- 
poſed to be broken (a). | TOE 

Since therefore the ſtrength of bones de 
pends on their number of fibres, or quantity 
of matter, and the largeneſs of their diame- 
ters, one may conclude, that the part of a bone 
formerly fractured, and re- united by a callus, 
muſt be ſtronger than it was before the fracture 
happened; becauſe both theſe advantages are 
obtained by a callus ; which is a wiſe proviſion, 
ſince bones are never ſet in ſuch a good direc- 
tion as they were naturally of; and then 
wherever a callus is formed, there is ſuch an 
obſtruction of the veſſels, that if the bone was 

again 

(a) See the demonſtration of this theorem by Dr Por- 
terſield in the Edinburgh Medical effays, vol..s. art. 10. 
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again broken in the ſame place, the offific mat- 
ter could not fo eaſily be conveyed to reunite 
it. This callus may indeed, for want of com- 
preſſion, be allowed to form into a ſpongy cel- 
lular ſubſtance (a); but even in this caſe the 
ſtrength of the bone is here increaſed by one 
or both the cauſes above-mentioned, 

Many bones have protuberances, or  prc- 
cefſes*, riſing out from them. If a proceſs 
ſtands out in a roundiſh ball, it is called caput, 
or head.—Tf the head is flatted, it obtains the 
appellation of condyle. A rough unequal 
protuberance, is called ?tuberofity. — When a 
proceſs riſes narrow, and then becomes large, 
the narrow or ſmall part is named cervix, or 
neck.“ Long ridges of bones, are called 
ſpines. Such proceſſes as terminate in a 
ſharp point, have the general name of coroneft, 
or ceroncid, beſtowed on them, though moſt of 
them receive particular names from the re- 
ſemblance they have, or are imagined to have, 
to other ſubſtances, e. g. maſtoid, ſlyloid, an- 
choroid, ceraceid, ſpinal, - Such proceſſes 
as form brims of cavities, are called ſuperciliat. 

Proceſſes ſerve for the advantageous origin 
and inſertion of muſcles, and render the arti- 
culations firm and ſtable, 


Before 


(a) Ruyſch. Theſaur. 8. n. 49. Muſ. anat. thec. B. re- 
poſit. 2. n. 2. 

* Adu, Oc 'e1g,; abb. FboPoMn, e n, 
Exceſſus, explanatio, tuberculum, gibbus, eminentia, 
productio, extuberantia, projectura, enaſeentia. 

f Roſtra, glandes. | 
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Before leaving this ſubject, we muſt remark; - 


that much the greater number of what are cal- 
led proceſſes in adult bones, diſcover themſelves 
in children to be eprphy/es, or diſtinct bones, 
which are afterwards united to the other parts; 
ſuch are the /yloid proceſſes of the temporal 
bones, proceſles of the vertebræ, trochanters of 
the thigh, &c. However, as I deſign to inſiſt 


chiefly on the deſcription of the adult ſkeleton, 


in which the union of theſe parts is ſo intimate, 
that ſcarce any veſtige remains of their former 
ſeparation, I ſhall retain the common appella- 
tion of apophyſe, or proceſs, to all ſuch protu- 
berances; but ſhall remark the principal ones, 
that have no juſt title to this name, when they 
occur in the deſcription of particular bones. 
Oa the ſurfaces of a great many of the bones 
there are cavities, or depreſſions: If theſe are 
deep, with large brims, authors name them 
cotylæ F. If they are ſupeficial, they obtain 
the deſignation of glenæ, or glencid. Theſe 
general claſſes are again divided into ſeveral ſpe- 
cies :—Of which pzts are ſmall roundiſh chan- 
nels ſunk perpendicularly into the bone.—Fur- 
rows are long narrow canals, formed in the 
ſurface ; nitches or notches, ſmall breaches 


in the bone ;—/enus/ities, broad, but ſuperficial 
depreſſions without brims ; 


Foſſe, large deep 
cavities, which are not equally ſurrounded by 
high brims;—/finu/es, large cavities within the 


| ſubſtance of the bones, with ſmall apertures ; 


Heramina, or holes, canals that pierce quite 
through the ſubſtance of the bones. When 


C this 
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this laſt ſort of cavity is extended any long way 

within a bone, the middle part retains the 
name of canal, and its ends are called heles. 3 
Ih) be cavities allow the heads of bones to play ³⁵⁸ 
in them; they lodge and defend other parts; . 
they afford ſafe paſſage to veſſels, muſcles, &c. . 
To mention more would engage us too much 
in the hiſtory of particular bones, which more 
Properly belongs to the demonſtration of the 
Keleton, where we ſhall have occaſion to obſerve 4 
theſe ſeveral ſpecies of cavities. Af 
To far the greater number of bones, bet 15 
ends are not joined to other bones by an im- 1 
moveable articulation, there are ſmaller ones 1 
annexed, which afterwards becomes ſcarce diſ- 
tinguiſhable from the ſubſtance of the bone it - 
ſelf. Theſe are called epiphyſes, or appendices*. 
Some bones have one, others have two, three, 
or four of theſe appendices annexed by the 
meanes of cartilages, which are of a conſider- 
able thickneſs in children, but by age become 
thinner ; the offification proceeding from the 
end of the bone on one fide, and from the 
epiphyſes on the other, till at laſt, in adults, 
the place of their conjunction can ſcarcely be 
feen on' the external ſurface; and it is only 
fometimes that we can then ſee any mark of 
diſtinction in the cancelli (a). 1 
Several proceſſes (e. g. trochanters of the 
thigh, pine of the ſcapula, Cc.) have epi- 
Plyſess and proceſſes frequently riſe out from 
epipayſes; 


od I” "TORE * NS. 
rr 


e, 


Applantatio, additamentum, adnaſcentia, adnexum, 


perone. 
(s) Winſlow, Expofition anatomique de corps humain, 


traite des os ſecs, § 116. 
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epiphyſes; for example, at the lower end of 
the /emur, ulna, tibia, &c. (a). : WS” 

The epipbyſes are united chiefly to ſuck 
bones as are deſtined for frequent and violent 
motion; and for this purpoſe they are wiſely 
framed of a larger diameter than the bone 
they belong to; for by this means, the ſurface 
of contact between the two bones of any ar- 
ticulation being increaſed, their conjunction 
becomes firmer, and the muſcles inſerted into 
them act with greater force, by reaſon of their 
axes being further removed from the center 
of motion. Theſe advantages might indeed 
have been obtained by the expanſion of the 
end of the bone itſelf, to a thickneſs equal to 
that of the epiphy/es ; but then the conſtant. 
ſeparation of new plates to form ſo wide a cel- 
lular ſtructure, muſt have left the ſolid ſides of 
the bones ſo thin, as to yield eaſily, either to 
the action of the muſcles fixed to them, and 
paſting over them, to the weight ſeveral of 
them are obliged to ſupport, or to the appli- 
cation of any other external force. 

Several anatomiſts () thought that the epiphy- 
es terve other purpoſes : ſuch as, ſecuring the 
Iigaments of the articulations which riſe out 
from between the bones and them; for, as ſoon 
as theſe parts are intimately joined, the liga- 
ments infinuated betwixt them muſt have a 
much ſtronger connection than they could have 
to the ſmooth ſurface of the bones. Such an 


interception of the ligament between the body 
G2 of - 


(a) Veſal. De human. corp. fabrica, lib. r. cap 3. 
() Collumb. De re anatomica, lib. 2. cap. 2.— Fallop. 
Expoſ. de oſſibus, cap. ir. 
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of the bone and its epiphy/e is not to be ſeen ; 
but as, at this place, the bone remains longer 


ſoft than any where elſe, and the adhefion of 


the perigſteum, and of ligaments to bones, is 
always ſtronger in proportion to the bones be- 
ing neareſt to the conliſtence of thoſe parts, 
which is, being ſofteſt, the opinion of theſe 
writers concerning the ſtronger connection of 


the ligaments, where the bones and epiphy/cs 


join, is not without ſome foundation. 

Poſſibly too, by the fibres of epiphy/es not 
extending themſelves ſo longitudinally as thoſe 
of the bones, there may be leſs chance of the 
former running into each other, than of the 
latter. 5 

The ſoftneſs of the ends of bones may be 
of ſome advantage in the womb, and at birth, 
after which the offification begins at different 
points to form epiphy/es, before the offification 
can extend from the middle to the ends of the 
bones (a). | | 

However ſolid and compact adult bones are, 
' yet they were once cartilages, membranes, 
Nay, a mere gelly. This needs no further 


proof, than repeated obſervations of embryos 


when diſſected: And how much more tender 
muſt the bones be before that time, when 
neither knife nor eye is capable to diſcover 
the leaſt rudiments of them? By degrees thcy 
become more ſolid, then aſſume the nature of 
griſtles, and at laſt offify ; the coheſion of their 
Plates and fibres always increafing in propor- 
tion to their increaſcd ſolidities; as is evident 
from the time neceſſary to unravel the texture 

| of 

(a) Haller de ſtudio medic. p 267, 
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of bones of people of different ages, or of 
"denſe and of ſpongy bones, or of the different 
parts of the fame bone, and from the more 
tedious exfoliations of the bones of adults than 
of children. 

After any part of a bone is fully offified, its 
fibres are extended little more in length at 
that part, tho' they increaſe there in thickneſs, 
and tho' their ſofter parts continue to become 
longer (a). | ; 

As the ſolidity of bones increaſes, their pe- 
rieflcum more eaſily ſeparates from them. 
When bones are membranous, the periofteum 
and they cannot be diſtinguiſhed ;. they appear 
to be the ſame ſubſtance, When they are car- 
tilages, their membrane adhere ſo firmly to 
them, that it is difficult to ſeparate it from 
them. Where the rigid bony fibres are, the 
perioſteum is eafily taken off, Is the ſimilarity 
of ſtructure and conſequent greater attraction: 
of the membrane and {ſubſtance it incloſes, while 
they are both flexible, the cavſe of their greater 
adheſion? or is it owing to the veſſels that go 
from the ove to the other being then larger? 
or do both theſe cauſes combine to produce 
this effect? Or is the membrane or cartilage, 
which becomes bone afterwards, to be conſi- 
dered as the fame ſubſtance with the peris/leum” 
{b)? and muſt all thefe plates of bones be 
therefore ſaid to be layers of the periaſteum 
hardened (c). 

C 3 The 


(a) Hales's Vegetable ſtatics, p. 293. —Du Hamel Me- 
moires de l'acad des ſciences, 1742. : 
(% Memoires de l'acad des ſciences, 1744. 
(e) Memoires de I acad des ſciences, 1743 


- 
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The offification of bones depends principal- 
ly on their veſſels being ſo diſpoſed, and of 
ſuch diameters, as to ſeparate a liquor, which 
may eaſily turn into a bony ſubſtance, when ic 
1s deprived of its thinner parts; as ſeems plain 
from the obſervation of the callous matter ſe- 
parated after fractures and ulcers, where part 
of the bone is taken out: For in theſe caſes, 
the veſſels extending themſelves, and the liquors 
added to them, are gradually formed into gra- 
nulated fleſh; which fills up all the ſpace where 
the bone is taken from, then hardens, till it 
becomes as firm as any. other part of the bone. 
This happens frequently, even when the ends 
of the diſeaſed bone are at a conſiderable di- 
ſtance from each other (a). 
The induration of bones is allo greatly af- 
ſiſted by their being expoſed, more than any 
other parts, to the ſtrong preſſure of the great 
weights they ſupport, to the violent contraction 
of the muſcles fixed to them, and to the 
force of the parts they contain, which endea- 
vour to make way for their own further growth. 
By all this preſſing force, the ſolid fibres and 
veſſels of bones are thruft cloſer ; and ſuch par- 
ticles of the fluids conveyed in theſe veſſels as 
are fit to be united to the fibres, are ſooner 
and more firmly incorporated with them, while 
the remaining fluids are forcibly driven out 
by the veins, to be mixed with the maſs of 
blood. In conſequence of this, the, veſſels gra- 
5 dually 


(a) Hildan. de vuln. graviſ.—- Med. eſſays, vol. r. art. 
23. — Job a Meckren obſ. 69. - Mem. de l'acad. des 
ſciences, 1741. ——See a collection of ſuch caſes in Boch- 
ex de oſſium callo. 
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dually diminiſh as the bones harden, From 
which again we can underſtand one reaſon, 
why the bones of young animals ſooner reunite 
after a fracture than thoſe of old, and why 
cattle that are put too ſoon to hard labour ſel- 
dom are of ſuch large ſize as others of the 
lame brood who are longer kept from labour. 
That the offifying of bones greatly depends 
on preſſure, ſeems to be evinced from the fre- 
quent examples we meet with of other parts 
turning bony, when long expoſed to the preſ- 
ling force of the ſurrounding parts, or when 
they are ſubjected to the like circumſtances 
by thew own frequent and violent contrac- 
tion. Witneſs, the bones found frequently near 
the baſe of the heart in ſome old men (a), and 
in ſeveral other creatures. Nay, the muſcular 
tubltance of the heart has been oſſified in ſuch 
(5), and the arteries of old men often become 
bony.— The cartilages of the /arynx are ge- 
nerally offified in adults.—In beaſts of burden, 
the cartilages between the vertebræ of the 
back very often change into complete bones; 
and, being intimately united with the vertebræ, 
the whole appears one continued bone: Nor 


is the periaſtcum exempted from ſuch an indu- 


ration (c). | 
To confirm this argument ſtill farther, we 
may oblerve, that bones begin their offifi- 
| cation 


(a) Riolan. Comment. de offib. cap. 32.——Bartholin 
Hiſt. medic. cent. 1. hiſt. 50. —-- Ibid. cent. 2. hiſt. 45. 

(b) Cheſelden, Anatomy, book 1. introd. — Garengeot, 
Fiſt. de l'acad. des ſciences, 1726. | 
(c) Peyer. Ephemerid, German, decur. 2. ann, 7. obs. 
ſer v. 205, | | : 
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cation at the places where they are moſt expoſ- 
ed to theſe cauſes, wiz. in the cylindrical 
bones from a middle ring, and in the broad 
ones, at or near their center, from one or more 
diſtinct points. The reaſon of which is, That 
theſe parts are contiguous to the bellies of the 
muſcles annexed to the bones, where the ſwel— 
ling of theſe moving powers is greateſt. What 
the effects of this may be, let any judge, who 
view {ome of the bones, as the /capula, and 
ea ilium, which are covered with muſcles on 
cach fide; how compact and thin they are in 
adults, where the bellies of the muſcles were 
lodged; whereas in children they are thicker. 
But this being the middle part of theſe bones, 
where the greateſt number of fibres is, this 
particular place would have been much thicker 
in adults, had not this forcible cauſe been ap- 
plied, which has not had ſuch effects in chil- 
dren, whoſe muſcles have not been much ex- 
erciſed. —Beſides, if we allow that all the parts 
of a bone are equally increaſed by the conſtant 
" ſupply of new particles, each fibre, and every 
particle of a fibre, endeavours to make way 
for its own growth, by puſhing the one next to 
it; and conſequently by far the greateſt preſ- 
ſure is on the middle to make the particles 
firm, and therefore to begin their ofification 
there. Laſtly, the pulſation of the medullary 
arteries, which enter the bones near to this 
middle part, may, as authors have alledged, 
contribute perhaps ſomewhat to this induration. 

From the effects of preſſure only it is, that 
we. can account for the bones of old people 
having their ſides much thinner, yet more 


denſe 
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denſe and ſolid, while the cavities are much 
larger than in thoſe of young people; and for 
the prints of muſcles, veſſels, &c. being fo 
much more ſtrongly marked on the ſurfaces of 
the former than of the latter, if they belong to 


people of near the ſame condition in life. 
Preſſure muſt likewiſe be the cauſe, which, in 
people of equal ages, makes theſe prints ſtrong⸗ 
er in the bones of thoſe who had much labour 
and exerciſe, than they are in people who have 
led an indolent unactive life. 

Perhaps both the cauſes of oſſification a- 
bove-mentioned, may be aſſiſted by the nature 
of the climate people live in, and the food 
they uſe, Whence, in hot countries, the in- 
habitants ſooner come to their height of ſta- 
ture than in the northerly cold regions: And 
thence ſeems to have ariſen the common prac- 
tice among the ladies, of making puppies drink 
brandy or ſpirit of wine, and of bathing them 
in theſe liquors, to prevent their growing big. 
Nay, it has been obſerved, that much uſe of 
ſuch ſpirits has occaſioned parts, naturally ſoft, 
to petrify in ſome, and to oflify ia other people 
of no great age (a). 

From the foregoing account of the ſtructure 


% 


of bones, and of their offification, we may 


underſtand the reaſons of the following phæ- 
nomena. 
How the natural colour of bones may be 
changed by ſome ſorts of food (6). 
| | | Why 


(a) Littre, Hiftoire de l'acad. des ſciences, 1106. 
Geoffroy, Memoires de I acad. des ſciences, 1506. 

(b) Philoſoph. Tranſact. 442. art. 8. num. 443. art. 2. 
num. 457. art. 4. Mem. de l'acad. des ſciences, 1739. 174. 
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Why the bones of ſome people are ſo long 


in hardening, and in others never completely 


indurate, 

Why, in ſuch whoſe cflification is flow, the 
bones are generally thicker in proportion to 
their lengths, eſpecially at their ends; as in 
the rickets. 

How hard firm bones have become ſoft and 
pliable by diſeaſes (a). 

Why in ſome diſeaſes, epiphy/es ſeparate from 
bones (ö), and the ends of fr actured bones come 
aſunder many years after their fractures ap- 
peared to be cured (c). 

How bones may waſte and diminiſh (d). 

How bones may become ſolid all through, 
without any appearance of cancelli (e). 

How nodes, tophi, and exofte/es, happen af- 
ter the eroſion of the external plates of bones 


in the lues venerea, ſcurvy, rheumatiſm, and 


gout. - 

How bones exfoliate by the riſing of granu- 
lated fleſh from their ſurface. 

How and from what callus is formed a a 


fracture {f). 


(a) Hiſtoire de deg, des ſciences, 1700,--Mem. 1722.— 
Gagliardi. Anatom. oſſium. cap. 2. obſerv. 3:---Ephem. 


Germ. decur. 1. ann. 1. obſ. 37. et ſchol. decur. 2. ann. 9. 
obſ. 212. 235. decur. 3. ann. 2. obſ. 3.---Philoſ, Tranſ. 


No. 470. $ 3. Ibid. vol. 48. $ 4. and 44. 
(b) Memoires de l'acad. des ſciences, 1699.---Diemer- 


'broek, Anat. lib. 9. cap. 19.-- IN s Anat. explic. tab. 


96. fig. 1. 

(c) Anſon's Voyage. 

(d) Cheſelden. Anat. book 1. introd.---Hiſt. de Vacad. 
des ſciences, 1700. 

Ce) Ruyſch. Theſaur. 2. arc. 5, the, 3- loc. 1, numb. 5. 
theſ. 9. numb. 2. not. 3. Boch mer de callo oſſium. 

(/) Memoires de acad, des ſciences, 1741.---Debtleef 
de oſſium callo. ; 
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Why callus appears to be rather the conti- 
nued ſubſtance of the periaſteum than of the 
bone, while it remains ſoft and flexible; but 
ſeems continued with the bone after it oſſifies 
a). 

6 Why callus 1s ſenſible, while it is ſoft, but 
becomes inſenſible when it hardens. 

What occaſions ſometimes ſuch diffculty in 
curing fractured bones; or why they never re- 
unite, though they are reduced, and all pro- 
per means towards a cure are uſed(b). —Are the 
bores of women with child more tedious in 
reuniting than thoſe of other people (e)? 
Why calluſes, after fractures, are ſometimes 
very thick and protuberant. 

What difference there ought to 971 in the 
application of bandages to fractures of the 
bones of old and of young patients. 

How bones, remaining long unreduced after 
a luxation, may have their form ſo changed 
as to make their reduction very difficult, if not 
impoſfible (4%. | 

Whoever is defirous to know, in what time 
and order each bone and its ſeveral parts be- 
gin to allume a bony nature, let him conſult 

Kerkringius 


(a) Mem. de l' acad. 1941. 

(5) Meckren Obſerv. medico-chirurg. obſ. 51. ---Ruyſch. 
Adverſ. dec. 2. $ 2. obſerv. anat. chir. obſ. 4.---Van Swie- 
ten in Boerhaave Aphor. § 354. 

(c) Hildan. centur. 5. obſ. 87. et cent. 6. obſ. 68. 
rid Tranſact. No. 494. § 21. 

(d) Saltzman. Obſ. decur. obſ. 6. Memoires de l'acad. 
de chirurgic. tom. 2. p. 155. Bochmer Inſtit. oſteolog. 


$ 596. 
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Kerckingius (a), who gives us the delineations 
of abortions from three days after conception, 
and traces the oſſification of the bones from 
three weeks, and a month, till the time of 
the birth: To whom ſhould be added Coiterus 
{b) and Eyſſonius (c). An account of this ſub- 
- Jet might alſo be collected out of Ruyſch's 
works, where ſome of the miſtakes committed 
by the former authors are corrected : and ſe- 
veral more particulars, to make the hiſtory of 
the gſteogenea more accurate, have ſince been 
added by Neſbit (d) and Albinus (e). 

I muſt refer to the authors now quoted for 
the more curious part of the human oſteogeny; 
not having preparations enough to give ſuch a 
full hiſtory of it as is done by them. But J 
ſhall endeavour to explain the more uſeſul and 
neceſſary part of the oſteogeny, by ſubjoining 
to the deſcription of each bone of an adult, 
its condition in ripe children; that is, in ſuch 
as are born at the ordinary time; and ſhall 
point out what parts of each are afterwards 
Joined in form of epiphyſes. This, with the 
following general rules, ſeem to me ſufficient 
for underſtanding what of this ſubject is neceſ- 
{ary in the practice of phyſic and ſurgery. 

1. Wherever I mention any parts being 
cartilaginous, or their being ſtill ſeparable from 
the other parts of the bone to which they be- 

long, 


(a) Anthropograph. ichnograph. et oſteogenea foetuum. 
De oſſibus foetus abortivi. 

(c) De oſſibus infant. cognoſcend et curand. 

(4) Human Oſteogeny explained. 

fee.) Tcones oſſium foetus humani; accedit  otcogenes: 
brevis hiſtoria. 


wy 
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long, I would be underſtood to hint, that, a- 
bout ſeven or eight years of age, tuch parts are 
oſſiſied and united to their proper bones, unleſs 
when it is ſaid, that they are afterwards formed 
into epiphyſes.- - | 

2. Such as become epiphyſes, are generally 
oſſified at ſeven or eight years of age; but, be- 
ing for the moſt part moiſtened by /{ynov1a, 


their external ſurface is ſtill ſomewhat cartila- 


ginous, and they are not yet united to'their 


"3 1 
* * 
1 
5 b 
223 nes 
O . 
1 * 


3. At eighteen or twenty years of age the 
epiphyſes are entirely offified, and have blended 
their fibres ſo with the body of the bone, as to 
make them inſeparable without violence. 
The knowledge of this part of the effzogeny 
I think neceflary, to prevent dangerous miſtakes 
in the cure of feveral diſeaſes. As for example: 
Without this knowledge, the ſeparation of an 
epiphyſe might be miſtaken for a fracture or 
haxation.—— The interſtice of two parts of 2 
bone not yet joined, might be judged to be a 
fiſſure. A diaſtafis, or ſeparation of ſuch 
disjoined pieces of a bone, might be thought a 
fracture. The protruſion of one piece, or its 
overlopping any other, could be miſtaken for an 
excreſcence or exgſteſis.— Such errors about 
the nature of a diſeaſe would give one very 
different indications of cure, from what he 
would have, if he really underſtood his patient's 
caſe. And very often the knowledge of the 
different inequalities on the ſurfaces of bones, 
muſt direct us in the execution of what is pro- 
per to be done to cure ſeveral of their diſeaſes, 

D Hlaving 
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Having thus conſidered the bones when fingle, 


we ought next to ſhew the ditferent manner of 


their conjunctions+. To expreſs theſe, anato- 
miſts have contrived a great number of techni- 
cal terms; about the meaning, propriety, and 
claſling of which, there has unluckily been va- 
riety of opinions. Some of theſe terms it is 
neceſſary to retain, ſince they ſerve to expreſs 
the various eircumſtances of the articulations, 
and to underſtand the writers on this ſubject. 
The AkTICULATiONs are moſt commonly 
divided into three claſſes, viz. ſymphy/ts, ſynar- 
throfis, and diarthraſis. 
Symphyfſis, which properly ſignifies the con- 
cretion or growing together of parts, when uſ- 
ed to expreſs the articulations of bones, does 
not ſeem to comprehend, under the meaning 
generally given to it, any thing relating to the 
form or motion of the conjoined bones; but 
by it moſt authors only denote the bones to be 
connected by ſome other ſubſtance; and as 
there are different ſubſtances which ſerve this 
purpoſe, therefore they divide it into the three 
following ſpecies: 
1. Sync hondroſis t, when a cartilage is the 


connecting ſubſtance : Thus the ribs are joined 


to the fernum; thus the bodies of the verte- 
bre are connected to each other; as are likewiſe 


the ofa pubis. 


2. Syn- 


7 Turrabis, Gg. 6, ug, oe ,.2 compoſi- 


tio, connexio, articulatio, conjunctio, nodus, commiſſura, 


ſtructura, compages. 
1 Amphiarthroſis. 


e 
go; 4 
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4: Synneureſi is, or ſyndeſmeſis, 5, when ligaments 
are the connecting bodies, as chey are in all the 
moveable articulations. 1 

3. Syffarco/;s, when muſctes are ſtretehed 


from one bone to another, as they muſt be 


where there are moveable joints. — 

The /econd claſs of articulations, the ſynar- 
thro/is, which is ſaid to be the general term by 
which the immoveable conjunction of bones is 
— is divided into three kinds. 

The future + is that articulation where 
_ bones are mutually indented into each o- 
ther, or as if they were ſowed together, and is 
farmed by the fibres of two bones — 
while they are yet flexible and yielding, a 
have not come to their full extent of Be. iro ; 
ſo that they mutually force into the interſtices 


of each other, till, meeting with ſuch reſiſtance 
as they are not able to overcome, they are ſtop- 


ped from ſprouting out farther, or are reflected; 

and therefore theſe indentations are very differ- 
ent both in figure and magnitude: Thus the 
bones of the head are joined; thus epiphyſes 


are joined to the bones, before their full con- 


nection and union with them. 


Under this title of ſuture, the harmonia of 


the antients may be comprehended ; ſcarce any 


(a). 

2. Gomphofis ? is the fixing one bone into a- 
not. Hd a nail is fixed in a board: Thus the 
tecth are ſecured in their ſockets, 

D 2 Jo Schir -- 

+ Pe pn. | 

(a) Veilal. Ohſerv. Fallop. Examen. 

Conclavatio. | 1 * 


unmoved bones being joined 7 plain ſurfaces 
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Shindyleſis or pl:ughing (a), when a thin. 
lamella of oue bone is received into a long nar- 
row furrow of another: Thus the procefſus. 
azypcs of the /phenaid, and the naſal proceſs of 
the ethmoid bone, are received by the vomer. 

The third claſs, or diarthrofis*, is the arti- 
culation where the bones are ſo looſely connec. 
ted as to allow large motion. This is ſubdivid- 
ed into three kinds. 

The firſt is enarthroſis, or the ball and ſock- 
et, when a large head is received into a deep 
cavity; as the head of the os n, is into 
the acetabulum coxendicis. 

The ſecond is erthrodia, when a round head 
is received into a ſuperficial cavity; as in the 
articulation of the arm · bone and /capula. Theſe 
two ſpecies of diarthroſes allow motion to all 
ſides. 

The third is ginglimus +, which properly ſig· 
nifies the hinge of a door or window; in it 
the parts of the bones mutually receive and are 
reccived, and allow of motion two ways: 
Workmen call it charnal. 

The ginglimus is generally divided into three 
kinds, to which ſome (g) give the names of 
contiguous , diftant l, and compeund g. 

The. firſt kind of ginglimus is, when a bone 
has ſeveral protuberances and cavities, which 
anſwer | to as many cavities and proceſſes of the, 

| other 


£0) Keil, Ants chap. 5. S 3. 
* Amagdedoi;, dearticulatio, abarticulatio. 


+ Articulatio mutua. 

(b) Baker, Curf. oſtevlog. demonſtr. 1. 

1 Proximus. 

Longus. 

5 Cempoſi ius. : 
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other bone, with which it is articulated ; as in 
the conjunction of the femur with the tibia. 

The ſecond ſpecies is, when a bone receives 
another at one end, and is received by the ſame 
bone at the other end; as in the radius and 
ulna, 6; 

The laſt ſort is, when a bone receives ano- 
cher, and is received by a third; as in the ob- 
1.que proceſſes of the vertebræ. 80 

When ] firſt mentioned the articulations of 
bones, I faid there were different opinions con- 
cerning the uſe of their technical names, e. ge 
It has been ſaid, that /ymphyſis ſhould be the 
name for the immoveable articulations, and 
ſpnarthriſis ſhould be underſtood to be the 
cornjurtion of bones by ſome connecting medi- 
1m. Thoſe who have taken /ymphyſis in the 
ſenſe I did, of its expreſſing the conjunction of 
bones with a connecting ſubſtance, have diſa- 
greed in their definition of it; ſome inſerting, 
and others leaving out, its allowing motion.— 
Where they have agreed in their definition, 
they have not been of the ſame mind concern- 
ing the ſpecies of it. For ſeveral think the Sy- 
Jarcofis and ſyndeſmoſis applicable to ſo many 
joints which are univerſally allowed to be claſ- 
ied under the diarthroſis, that it muſt create 
contuſion to name them by any ſpecies of the 
ſymphyſis.——Few keep to ſuch a general de- 
finition of the ſpnchendr:/is as I have done; 
and, whether they determine it to allow no mo- 
tion, or an obſcure or a manifc{t one, brin 
themſelves into difficulties, becauſe there are 
examples of all theſe three kinds. Some a. 
gain, by too nicely diſtinguiſhing obſcure and 

Ry 55 | D 3 manifeſt: 
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manifeſt motions of benes, have blended the 
ſynarthrofis and diarthrefis, and from: thence 
have branched out the different compound ſpe- 
cies of articulations that may be formed of 
them ſo far, that they could find no examples 
in the body to illuſtrate them by—Ir would be 
tedious: to enumerate more of-the jarring opi- 
nions, and it would be far more fo to give a 
detail of the arguments uſed by the diſputants. 
It is ſufficient for my purpoſe, that it is. under- 
itood iv what ſenſe l take theſe technical terms; 
which ] do ia the following manner: 

WhenlT mention the ſymphy/is or ſynarthroſis, 
or any ſpecies of them, I thall always under. 
ſtand them according to the exptication already. 
given of them. But though the preceeding 
account of the diarthrofis,. or articulation of 
moveable bones has been almoſt univerſally. 
received; yet, ſeeing it does not comprehend all 
the moveable articulations of the bedy, and 
one of its ſpecies does not anſwer to any no- 
tion we can have. of the conjunction of two 
bones, I muſt- beg leave to change the defi- 
nitions and kinds of the ſe joints. | | 

I would call diarthrofts that conjunction of 
bones, whereby they. are fitted for motion, be- 
ing each covered with. a ſmooth cartilage, con- 
-nected by. one or more common ligaments, and 
lubricated with liquor at the cor joined parts. 
In which definition, I have no regard. to the 
quantity of motion which they really do per- 
form; the motion being often confined or 
enlarged by ſome other cauſe not immediately de- 


dending on the frame of the two ſurfaces af 
_ the 
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the bones forming the particular joint which 
then is confidered, | 

The firſt ſpecies of the diarthraſis, viz. the 
enartbroſis or ball and ſocket, I would define 
more generally than above, That articulation 
where a round head of one bone is received in- 
to a cavity of another, and conſequentlx, with- 
out ſome foreign impediment, is capable of mo- 

lion to all fides. Examples of this kind are to 
be ſeen in the articulation of the thigh - bone 
and a innominata; Arm bone and ſcapula ; 
aſtragalus and 65 naviculare ; magnum of the 
wriſt, with the /caphorides and lunare; firſt bone 
of the thumb with the ſecond, &c. 

The ſecond fort, or the arthronae, differing 
from the enarthre/ts, in the prece<ding.account, 
only in the cavity's being more ſuperficial}, 
which makes no effential difference, eſpecially 
that in the recent ſubject, cartilages or liga- 
ments ſupply. the deficiency of bone, ought, 
in my opinion, to be called with Veſalius (a), 
that articulation of two bones adapted for mo- 
tion, where it is not at firſt fight obvious which 
of the two has the head or cavity, or where 
they are joined by plain ſurfaces, or nearly ſa; 
ſuch is the conjunction of the clavicle with the 

ſcapula, efſa cuneiformia with the os navicu- 
lare ; metatarſal bones with the ofſa cuneifor- 
mia, c. From the nature of this fort of 
joint, it is plain, that very great motion cannot 
be allowed, without the bones going further 
out of their natural ſituation, than is conve - 5 
nient or ſafe. | 


 Ginglimns, 


(a) De corp, buman. fabrica, lib. 1. cap. 4. 
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Ginglimus, I would reckon that articulation 
by the form of which the motion of the joined 
bones moſt be chiefly confined to two directions, 
which hinges of doors are. 

The firit ſpecies of this is the trochoides, 
when one bone turns on another, as a wheel 
does on its axis: Thus the firſt vertebra of the 
neck moves on the tooth-like proceſs of the 
ſecond. This is the moſt proper kind of gin» 
glimus. 

The ſecond ſpecies ſhould be eſteemed that 
articulation where lecveral prominent and hol-' 

low ſurfaces of two bones move on each other, 
within the ſame common ligament; as in the 
knee, elbow, @c. 135 

The third fort of ginglimus is, when two 
bones are articulated to each other at different 

parts, with a diſtinct apparatus of the motory 
machines at each ; ſuch is the articulation of 
the os occipitis with the firſt vertebra of the 
neck; of any two contiguous vertebræ, by their 
oblique proceſſes; of the ribs with the bodies 
and tranſverſe proceſſts of the vertebra; ofthe 
radius with the ulna, tibia with the fibula, 
afiragalus with the calcaneum, c. 

I would entirely throw out what is commonly | 
called the third kind of ginglimus For, in 
examining the conjunction of a bone with two 
others, as in the common example of a vertebra 
joined with the one above and below, the con- 
nection of the middle one with each of the o- 
ther two ought to be confidered ſeparately ; 
otherwiſe we might with the ſame propriety e- 
ſteem the articulations that the long bones, the 
femur, tibia, humerus, c. have at their dif- 

| ferent. 


Or THE BONES ix GENER AL. 45 


ferent ends, as one articulation ; which is ab- 
lard. | | 

If the moveable bones are not connected 
and kept firm by ſome ſtrong ſubſtance, they 
would be luxated at every motion of the joints: 
and if their hard rough unequal ſurfaces were 
to play on each other, their motion would not 
only be difficult, but the loſs of ſubſtance from 
attrition would be great. Therefore /igaments 
are made to obviate the firſt, and cartilages to 
prevent the other inconvenieacy. - But. becauſe 
ligaments and cartilages turn rigid, inflexible, 
and rough, unleſs they are kept moiſt, a, ſuffi- 
cient quantity of proper liquors is ſupplied for 
theic lubrication, and to preſerve them in a. 
flexible ſtate. Seeing then theſe parts are ſo 
neceſſary to the articulations, I ſhall next con- 
fider their ſtruQure, ſituation, and uſes, ſo far as 
they are ſubſervient to the bones, and their mo- 
tions. | 
LiGcameEnNTs “ are white flexible bodies, 
thicker and firmer than membranes, and not fo 
hard or firm as cartilages, without any remark- 
able cavity in their ſubſtance, difficultly ſtretch- 
ed, and with little elaſticity ; ſerving to connect 
one part to another, or to prevent the parts to 
which they are fixed from being removed out of 
that fituation which is uſeful and ſafe. 

After maceration in water, the ligaments 
can eaſily be divided; and each ligamentous 
layer appears compoled of fibres, the largeſt 
of which are diſpoſed ia a longitudinal direc- 
tion. 


The 
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The arteries of ligaments are very conſpi- 
cuous after a tolerable injection, and the Jar- 
ger trunks of their veins are ſometimes to be 

teen full of blood, 

Such ligaments as form the ſides of cavi- 
ties, have numerous orifices of their arteries 
opening upon their internal ſurface, which keep 
it always woiſt : If we rub off that moiſture, 
and then preſs the ligament, we can ſee the 
liquor ouſing out from ſmall pores ; and we can 
force thin liquors A by the arteries into 
the cavities formed by ligaments. 

Theſe exhalentarteries muſt have correſpond - 
ding abſorbent veins, other wiſe the cavities 
would ſoon be too full of liquor. 

Ligaments then muſt be ſubject to the dif. 
eaſes common to other parts, where there is a 
circulation of fluids, allowance always being 
made for the ſize of veſſels, nature of the 
fluids, and firmneſs of the texture of each 

art. 
1 Authors generally ſay, that ligaments are 
inſenſible: and conſequently it may be infer- 
red, that they have no ner ves beſtowed on them, 
But che violent racking pain felt on the leaſt 
motion of a joint labouring under a rheuma- 
tiſm, the ſcat of which diſeaſe ſeems often to 
be in the ligaments, and the inſufferable tor- 
ture occaſioned by incifions of ligaments, and 
by a collection of acrid matter in a joint, or 
by tophi in the gout, would perſuade us, that 
they are abundantly ſupplied with nerves. | 

The ligaments which connect the move- 
able bones commonly riſe from the conjunc- 
tion of the epriphyſes of the one bone, and 

are 
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are inſerted into the ſame place of the other; 
or where epiphy/es are not, they come out 
from the cervix, and beyond the ſupercilia of 
the articulated bones; and after ſuch a manner, 
in both caſes, as to include the articulation in 
a purſe or bag, with this difference, depend- 
ing on their different motions, that where the 
motion is only to be in two directions, the 
ligaments are ſtrongeſt on thoſe ſides towards 
which the bones are not moved; and when a 
great variety of motions is deſigned to be al- 
lowed, the ligaments are weaker than in the 
former ſort of articulations, and are nearly of 
the ſame ſtrength all round. | 

Part of the capſular ligaments is compoſed 
of the periofieum, continued from one bone to 
another, as was oblerved p. 2. and their inter- 
nal layer is continued on the parts of the bone 
or cartilage which the ligament includes (a). 

Beſides theſe common captular ligaments 
of the joints, there are particular ones in ſe- 
veral places, either for the firmer connection 
of the articulated bones, or for reſtraining 
and confinivg the motion to ſome one fide ; 
ſuch are the cr and lateral ligaments of the 
knee, the round one of the thigh, Cc. 

From this account of the ligaments, we 
may conclude, that, cateris paribus, in what- 
ever articulation the ligaments are few, long, 
and weak, the motion is more free and quick; 
but luxations happen frequently: And, on the 
contrary, where the ligaments are numerous, 
ſhort, and ſtrong, the motion is more confined ; 
but ſuch a joint is leis expoted to luxations 


2 
(2) Neſbit, Oſteogen.— Philoſ. traaſact. No. 470. 5 6. 
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(a)——Whence we may judge how neceſſary 
it is to attend to the different ligaments, and 
the changes which have been made on them 
by a luxation, when it is to be reduced. 
Ligaments alſo ſupply the place of bones in 
ſeveral caſes to advantage : 'Thus the parts in 
the pelvis are more ſafely ſupported below by 
ligaments than they could have bcen by 
bone. The ligaments placed in the preat 
holes of the oa innominata, and between the 
bones of the fore-arm and leg, afford conve- 
nient origin to muſcles.—Immoveable bones 
are firmly connected by them; of which the 
conjunction of the os /acrum and innominatum 
is an example. They afford a focket for 
moveable bones to play in, as we ſee part of 
the aſtragalus does on the ligament ſtretch- 
ed from the heel-bone to the ſcapherd. 
Numerous inconveniences may ariſe from 
too long or ſhort, ſtrong or weak, lax or rigid 
ligaments. | 
CarRTiLAGEs “ are ſolid, Tmooth, white, 
elaſtic ſubſtances, between the hardneſs of 
bones and ligaments, and tovered with a 
membrane, named perichondrium, which is of 
the fame ſtructure and ule to them as the pe- 
riofleum is to the bones. | | 
Cartilages are compoſed of plates, which are 
formed of fibres, diſpoſed much in the ſame 
way as thoſe of bones are; as might be rea- 
ſonably concluded from obſerving bones in a | 
cartilaginous {tate before they offify, and from | 
feeing, on the other hand, ſo many cartilages 
become bony. This may be ſtill further con- 
firmed ll \ 


yd Aw aa > Lat. 


bo 


(a) Fabric. ab Aquapend. de articul. part. utilit, pars 3. 
oy xe. 


* 


% 
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firmed, by the ex/oligtion which cartilages are 
ſubject to, as well as bones. | 
my The perichondrium of ſeveral cartilages, for 
example, thoſe, of the ribs and larynx, has 
XZ arteries which can be equally well injected 
with thoſe of the perigfteum; but the veſſels of 
X* that membrane in other parts, e. g. the artt- 
cular cartilages, are ſmaller, and in none of them 
does injection enter deep into the ſubſtance of 
the cartilages; nay, madder, mixed with the 
FF food of animals, does not change the colour 
of cartilages, as it does that of bones (a). 

The granulated fleſh which riſes from the 
ends of metacarpal or metatarſal bones, when: 
the cartilage exfoliates, after a finger or toe 
has been taken off at the firſt joint, is very 
38 ſenſible, from which the exiſtence of nerves 
nin cartilages may be inferred. _ gs 
5 While cartilages are in a natural ſtate, it is 
do be remarked, ſirſt, That they have no ca- 
vity in their middle for marrow. Secondly, 
That their outer ſurface is ſofteſt, which rea- 
ders them more flexible. Thirdly, That they 
do not appear to change their texture near ſo 
much by acids as bones do. And, la//ly, That 
as the ſpecific gravity of cartilages is near a 
third leſs than that of bones; ſo the coheſion 
of their ſeveral plates is not ſo ſtrong as in 
bones: whence cartilages laid bare in wounds 
or ulcers, are not only more liable to corrupt, 
but exfoliate much ſooner than bones do. | 

| E Cartilages' 


* 


(a) Philoſ. Tranſact. No. 442. att. 8. No. 443. art 2. 
No. 45 7. art. 4.— Mem, de Vaead, des ſciences 1739 ec 
1742.— Dehtleef de offium callo. | 


2 


- 
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| rtilages ſeem to be principally kept from 


ng, either by being ſubjected to alternate 
ions of flexion and extenſion, the effects 


-— ſimp&ſpreffure, or by being conſtantly moiſten- 
— ed (: Thus, the cartilages on the articulated 


the Moveable ones placed between the moving 
2 bongs in fome articulations, which are obliged 
ffer many and different flexions, and ase 
entifully moiſtened, ſcarce ever change into 
bone; while thoſe of the ribs, and larynx are 
often oſſified.— The middle angular part of 


in an alternate ſtate of flexion and extenſion, 
by being moved in reſpiration, is always the 
laſt of becoming bony. In the larynæ, the 
epiglottis, which is oftener bended and more 
moiſtened than the other four cartilages, ſel- 
dom is oſſified, while the others as ſeldom 
eſcape it in adults. : ab, 

The cartilages ſubſervient to bones, are 
ſometimes found on the ends of bones which 
are joincd to no other; but are never wanting 
on the ends, and in the cavities of ſuch bones 
as are deſigned for motion (b). Cartilages alſo 
are interpoſed between ſuch other. cartilages as 
cover the heads and cavities of articuiated 
bones; nay, they are alſo placed between im- 
moveable bones. 

The uſes of cariilages, fo far as they regard 
bones, are, to allow, by their ſmoothneſs, ſuch 
bones as are deſigned for motion, to ſlide ea- 

© On aly 


(a) Havers Oſteolog. nov. 
(% Cel. de re medic. lib, 8. cap. . 


ch are very different from any kind of 


= EN f the great bones of the limbs, and 


the cartilages of the ribs, which is conftaatly | 
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fly without detrition, while, by their flexibi- 
lity, they accommodate themſelves to the ſeve- 
ral figures neceſſary in different motions, and, 
by their elaſticity, they recover their natural 
poſition and ſhape as ſoon as the preſſure is 


removed. This ſpringy force may alſo aſ- 
ſiſt the motion of the joint to be more expe- 
ditious, and may render ſhocks in running, 
jumping, Oc. leſs. To theſe cartilages we 


chiefly owe the ſecurity of the moveable arti- 


culations: For without them the bony fibres 
would ſprout out, and intimately coaleſce with 
the adjoining bone; whence a true anchyloſis 
muſt necefſarily follow; which never fails to 
happen when the cartilages are eroded by a- 
crid matter, or offified from want of motion 


or defect of liquor, as we ſee often happens 


after wounds of the joints, paidarthrocace, 


| feropbula, and ſpine ventoſa, or from old age, 


and long immobility of joints (a). Hence we 
may know what the annihilation is which is 
ſaid to be made of the head of a bone, and of 
the cavity for lodging it, after an unreduced 
fracture (6). The moveable cartilages inter- 
poſed in joints ſerve to make the motions 
both freer and more ſafe than they would 
otherwiſe be. Thoſe placed on the ends of 
bones that are not articulated, as on the 
ſpine of the os illium, baſe of the ſcapula, &c. 

E 2 ſerve 


(a) Columb. de re anat. lib. 15. —Deſlandes Hiſt. de 
P acad. des ſciences, 1116.— Phil. tranſact. No. 215. Ibid. 
No. 461. $ 16. h 8 
(5) Hildan. de ichor, et melicer. acri Celſi, cap. S. 
Ruyſch. Theſ. 8. No. 103.---Saltzman in act Petropolit. 
Tom. 3. p. 275. : 1 


— 


| 
4 
| 
"| 
4 
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ſerve to prevent the bony fibres from grow- 
ing ont too far. Cartilages ſometimes ſer ve 
as ligaments, either to faſten together bones 
that are immoveably joined, ſuch are the car- 
tilages between the os ſacrum and a illium, 
the Ha pubis, Sc. or to connect bones that 
enjoy manifeſt motion, as thoſe do which are 
Placed between the bodies of the true vertebræ, 
c. —Cartilages very often do the office of 
bones to greater advantage than theſe laſt 
could, as in the cartilages of the ribs, thoſe 
which ſupply brims to cavities, Cc. f 

Too great thickneſs or thinneſs, length or 
ſhartneſs, hardneſs or ſuppleneſs of cartilages, 
may therefore cauſe great diſorders in the 
body. | 

The liquor, which principally ſerves to moi - 
ſten the ligaments and cartilages of the ar- 
ticulations, is ſupplied by glands, which are 
commonly ſituated in the joint, after ſuch a 
manner as to be gently preſſed, but not de- 
ſtroyed by its motion. By this means, when 
there is the greateſt neceſſity for this liquor, 
that is, when the moſt frequent motions are 


performed, the greateſt quantity of it muſt 


be ſeparated. Theſe glands are foft and pap- 
Py, but not friable: In ſome of the large 
Joints they are of the conglomerate kind, or 
a great number of ſmall glandules are wrapt 
up in one common membrane. Their excre- 
tory ducts are long, «nd hang looſe, like ſo 
many fringes, within the articulation ; which, 
by its motion and preſſure, prevents obſtruc- 
tions in the body of the gland or its excreto- 


ries, and promotes the return of chis liquor, 
when 
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when fit to be taken up by the abſorbent veſ- - 
fels, which muſt be in the joints, as well as in 
the other cavities of the body; and, at the 
ſame time, the preſſure on the excretory 
ducts hinders a ſuperfluous unneceſſary ſecre- 
tion, while the fimbriated diſpoſition of theſe 
excretories does not allow any of the ſecreted 
liquor to be puſhed back again by theſe canals 
towards the glands (a). 

Very often theſe fountains of ſlimy liquor 
appear only as a net work of veſſels. Fre- 
quently they are almoſt concealed by cellular 
membranes containing the fat and ſometimes 
ſmall imple mucous Velliculi may be ſeen (5). 

The different joints have theſe organs in 
different numbers and ſizes; the conglome- 
rate ones don't vary much, eſpecially as to fi- 
tuation, in the ſimilar joints of different bodies; 
but the qthers are more uncertain. 

Upon preſfing any of theſe glands with the 
Anger, one can ſqueeze out of their excre- 
tories a mucilaginous liquor, which ſomewhat 
reſembles the white of an egg. or ſerum of 
the blood; but it is manifeſtly ſalt to the taſtes 
It does not coagulate by acids, or by heat, as 
the ſerum does, but by the latter turns firſt 
thinner, and, when evaporated, leaves. only a 

thin ſalt film. | 
The quantity of this mucilage, conſtantly 
ſupplied, muſt be very conſiderable, ſince we 
fee what a plentiful troubleſume diſcharge of 
glary matter follows a wound or ulcer of any 


E 3 joint; 


(a) Cowper, Anatom. explicat. tab. 19. lit. E. Ez 
(5) Morgagn, Adverſar. 2. animad. 23. | 
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joint; of which liquor the mucilage is a con- 
ſiderable part. 


The veſſels which ſupply liquors for making 
the ſecretion. of this mucilage, and the veins 


which bring back the blood remaining after 
the ſecretion, are to be ſeen without any pre- 


Paration ; and, after a tolerable injection of 
the arteries, the glands are covered with 
them. f 

In a ſound ſtate, we are not conſcious of 
any ſenſibility in thoſe glands; but, in ſome 
caſes which I have ſeen, when they inflame 
and ſuppurate, the moſt racking pain is felt in 
them: a melancholy, though a ſure proof 
that they have nerves. | 

Theſe mucilaginous plands are commonly 
lodged in a cellular ſubſtance; which is allo 
to be obſerved in other parts of the bag form- 
ed by the ligaments of the articulation; and 
contains: a fatty matter, that muit neceſſarily. 
be attenuated, and forced through the. inclu— 
ding membranes into the cavity of the joint, 
by the preſſure which it ſuffers from the mo- 
ving bones, | 
If then the oil is conveyed from this cel- 
lular ſubſtance; and if the attenuated mar- 
row paſſes from the cancelli of the bones by the 
large pores near their ends, or in their cavi- 
ties, and ſweats through the cartilages there 
? the articulations; which it may, when. 
Fi by the conſtant heat and action of the 
body, more eaſily do, than when it eſcapes 
through the compact ſubſtance of the bones 
in a {ſkeleton : If, I ſay, this oil is ſent to a 

| joint, 


detrition and overheating is prevented, in the 
manner daily practiſed in coach and cart 


abſorbent veſſels. 


bones, it inſpiſlates. And ſometimes, when 
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joint, and is incorporated with the mucilage, 
and with the fine lymph that is conſtantly - 
ouſing out at the extremities of the ſmall ar- 
teries diſtributed to the ligaments, one of 
the fitteſt /iniments imaginable muſt be produ- 
ced; for the mucus diluted by the lymph con- 
tributes greatly to its Iubricity, and the ol 
preſerves it from hardening. How well ſuch 
a mixture ſerves the purpoſe it is defigned for 
Boyle (a) tells us he experienced in working 
his air- pump; for the ſucker could be moved 
with much leſs force after being moiſten— 
ed with water and oil, than when he uſed 
either one or other of theſe liquors : And I be- 
lieve every one, at firſt view, will allow the | 
diluted mucilage to be much preferable to fim- — 
ple water. The /ynovia (6), as this liquor com- 
poſed of oil, mucilage, and lymph, is commonly 
now called, while in a found ſtate, effectually 
preſerves all the parts concerned in the articu- 
lations ſoft and flexible, and makes them flide, 
eaſily on each other, by which their mutual hy 


wheels, by beſmearing them with greaſe and 
tar. 

After the liquor of the articulations becomes 
too thin and unſerviceable, by being conſtantly 
pounded and rubbed between the moving bones, 
it is reaſſumed into the maſs of blood . the 


When the ynovia is not rubbed bei the 
the 


(a) Phyſico-mechanic experim. 
(6) Mvye mucus, azungia. 


—— © Sc et — — ͤ — 


chyloſis (a). 
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the head of a bone has been long out of its ca- 
vity, this liquor is ſaid to fill up the place of 
the bone, and hinder its reduction; or if a 
joint continues long unmoved, it is alſo ſaid 
to cement the bones, and occaſion a true an- 
If the /ynovia becomes too a- 
crid, it erodes the cartilages and bones; as 
frequently happens to thoſe who labour under 
the lues venerea, ſcurvy, ſerophula, or ſpina 
ventoſa. ——It this liquor is ſeparated in too 


| ſmall quantity, the joint becomes ſtiff; and 
when with difficulty it is moved, a crackling 


noiſe is heard, as people advanced in years 
frequently experience (b).,—lf the mucilage 
and lympth are depoſited in too great quantity, 
and the abſorbent veſſels do not perform their 


office ſufficiently, they may occaſion a drop- 
ſy of the joints (c). - From this ſame cauſe 


alſo the ligaments are often ſo much relaxed, 
as to make the conjunction of the bones very 
weak: Thence ariſe the luxations from an in- 
ternal cauſe, which are eafily reduced, but dif- 
ficultly cured: (d). Frequently, when ſuch a 


ſuperfluous quantity of this liquor is pent ups. 
it becomes very acrid, and occaſions a great 


train of bad ſymptoms; ſuch as ſwelling and 


pain of the joints, long ſinvous ulcers and i- 


ſtulæ, rotten bones, immobility of the joints, 
| marcer 


(a) Pare, Chirurgie, livre 15. chap. 18. et livre 16. 
chap. 5. 

(b) Galen de uſu part. lib. rz. cap. 2. Fabrie. ab 
Aquapend. de articul; part. utilitat. pars, 3 — Bartholin. 
Hiſt. medic. cent. 3. hiſt. 11. 

(c) Hildan. de ichore et mel iceria acri Celſi. 

(d) Hippocrat. de locis in homine, Sec. 14, ct de articul. 
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marcor and atrophia- of the whole body, hectic 
fevers, &c, (a) From a depravity in the 
blood or diſeaſes in the organs that furniſh the 
ſpnovia of the joints, it may be greatly chan- 
ged from its natural ſtate z it may be purulent 
after inflammation, mucous in the white ſwell- 
ings, gelatinous in the rheumatiſm, chalky 
from the gout, c.; hence a great variety of 
diſorders in the joints (5). 


1 HE 


* 


(4) Hildan. de ichore et meliceria acri Celſ. 
(%) See Reimer Diſlert, de fungo articulor. 
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Of che SKELETON: 


"x" HOUGH any dry ſubſtance may be 
called ſteleton, yet, among anatomiſts, 
this word is univerſally underſtood. to 

ſignify the bones of animals connected together, 

after the teguments, muſcles, bowels, glands, 
nerves, and veſſels are taken away *. 

A ſkeleton is ſaid to be a natural one, when 
the bones are kept together by their own li- 
gaments; and it is called artificial, when the 
bones are joined with wire, or any other ſub— 
ſtance which is not part of the creature to 
which they belonged. Small ſubjects, and ſuch 
whoſe bones are not fully oflified, are com- 
monly prepared the firſt way; becauſe, were 

y | mM 


* Cadaveris crates. 
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all their parts divided, the niceſt artiſt could 


not rejointhem, by reaſon of their ſmallneſs, 


and of the ſeparation of their unoffified parts ; 
whereas the bones of large adult animals are 
ſooneſt and moſt conveniently cleaned when 
fingle, and are eaſily reſtored to, and kept in 
their natural ſituation.—Sometimes the ſkele- 
ton of the ſame animal is prepared in both 
theſe ways; that is, the ſmaller bones are kept 
together by their natural ligaments, and the 
larger ones are connected by wires, or ſome 
ſuch ſubſtances. | | 
Before we proceed to the diviſion and par- 
ticular deſcription of the ſkeleton, it is worth 
while to remark, that when the bones are put 
into their natural ſituation, ſcarce any one of 
them is placed in a perpendicular bearing to 
another; though the fabric compoled of 
them is ſo contrived, that, in an erect poſture, 
a perpendicular line, from their common cen- 
ter of gravity, falls in the middle of their 


common baſe (a). On this account, we can 


ſupport ourſelves as firmly, as if the axis of 
all the bones had been a ſtreight line perpen- 
dicular to the horizon; and we have much 


greater quickneſs, eaſe, and ſtrength in ſeve- 


ral of the moſt neceſſary motions we perform, 
It is true indeed, that where-ever the bones, 
on which any part of our body is ſuſtained, 
decline from a ſtreight line, the force re. 
quired in the muſcles, to counteract the gravi- 
ty of that part, is greater than otherwiſe it 

needed 


| wt Cowper Anat. of human bodies, explic. of tab. 89. 


Or rue SKELETON, Gr 


needed to have been: But then this is effectual- 
ly provided for in ſuch places by the number 
and ſtrength of the muſcles. So long there- 
fore as we remain in the ſame poſture, a-con- 
{iderable number of muſcles muſt be in a con- 
ſtant ſtate of contraction ; which we know, 
both from reaſon and experience, muſt ſoon 
create an uneaſy ſenſation. This we call, be- 
ing weary of one poſture : An inconvenience 
that we ſhould not have had in ſtanding erect, 
if the bearing of all the bones to each other 
had been perpendicular; but is more than com- 
penſated by the advantages above mentioned. 

The human ſkeleton is generally divided in- 
to the Heap, the TRUNK, the SUPER10K and 
the INFERIOR EXTREMITIES, 


Or TEE HE AD. 


JY the HEAD is meant all that ſpheroidal 
part which is placed above the firſt bone 
of the neck. It therefore comprehends the 
cranium and bones of the face. 

The cranium *, helmet, ov brain-caſe, con- 
ſiſts of ſeveral pieces, which form a vaulted 
cavity, for lodging and defending the brain 
and cerebellum, with their membrancs, veſſels, 
and nerves. 

The cavity of the cranium is proportioned 
to its contents. Hence ſuch a variety of its 
ſize is obſerved in different ſubjects; and hence 
it is neither fo broad nor ſo deep at its fore- 


part, 


* Keyxot, xi ros x, ox&Piov, calva, calvaria, 


cerebri galea, theca et olla capitis, teſta capitis, ſcutella 
capitis. 
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part, in which the anterior lobes of the brain 
are lodged, as it is behind, where the large po- 
ſterior lobes of the brain, and the whole ccre- 
bellum, are contained. 

The roundiſh figure of the ſkull, which 
makes it more capacious, and better able to 
defend its contents from external injuries, is 
chicfly owing to the equal preſſure of theſe con- 
tained parts as they grow and increaſe before 
it is entirely offified. It is to be obſerved, 
however, that the ſides of the cranium are de- 
preſſed below a ſpherical ſurface by the ſtrong 
temporal muſcles, whoſe action hinders here 
the uniform protruſion of the boncs, which is 
more equally performed in other parts, where 
no ſuch large muſcles are. In children, whoſz 
muſcles have not acted much, and conſequently 
have not had great effects on the bones, this 
depreſſion is not ſo remarkable; and therefore 
theic heads are much rounder than in. a- 
dults. Theſe natural cauſes, differently dit- 
poſed in different people, produce a great va- 
riety in the ſhapes of ſculls, which is ſtill in- 
creaſed by the different management of the 
heads of children when very young: So that 
one may know a Turk's ſcull by its globular 
figure, a German's by its breadth and flatneſs 
of the ccciput, Dutch and Engliſh by their ob- 
long ſhapes, &c. (a). Two advantages are 
reaped from this flatreſs of the ſides of the 
cranium, viz. the enlargement of our ſphere 
of viſion, and more advantageous ſituation of 
our ears, for receiving a greater quantity of 


found, and for beiog leſs expoled to injuries. 
The 


(«) Veſal. lib. r. c. 5. 


— 


— 
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The external ſurface of the upper part of 
the cranium is very ſmooth, and equal, being 
only covered with the fertofteum, (common to 
all the bones; dut in the ſcull, diſtinguiſhed 
by the name of pericranium), the thin Frontal 
and occipital mulcles, their tendinous apeneuro- 
fir, and with the common teguments of the 
body; while the external ſurface of its lower 
part has numerous riſings, depreſſions, and 
holes, which afford convenient origin and in- 
ſertion to the muſcles that are connected to it, 
and allow ſafe paſſage for the veſſels and nerves 
that run through and near it. 

The internal ſurface of the upper part of the 
ſcull is commonly ſmooth, except where the 
veſſels of the dura mater have made furrows 
in it, while the bones were ſoft. Surgeons 
ſhould be cautious when they trepane here, leſt, 
in ſawing or raifing the bone where ſuch fur- 
rows are, they wound theſe veſſels, In the 
upper part of the internal ſurface of ſeveral 
ſculls, there are likewiſe pits of different mag- 
nitudes and figures, which ſeem to be formed 
by ſome parts of the brain being more luxu- 
riant and prominent than others. Where theſe 
' Pits are, the ſcull is ſo much thinner than any 
where elſe, that it is often rendered diaphanous, 
the two tables being cloſely compacted with- 
out a diploe; the want of which is ſupplied 
by veſſels going from the dura mater into a 
great many {mall holes obſeryable in the pits. 
Theſe veſſels are larger, and much more con- 
ſpicuous than any others that are ſent from the 
ura mater to the ſcull; as evidently appears 
from the drops of blood they pour out, when 
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the ſcull is raiſed from the dura mater in a re- 


cent ſubject; and therefore they may furnith a 
tuſſicient quantity of liquors neceſſary to pre- 


vent the brittleneſs of this thin part — Tlie 
knowledge of theſe pits thould teach ſurgeons 


to faw cautiouſly and ſlowly through the exter- 
nal table of the ſcull, when they are performing 
the operation of the erepan ; ſince, in a patient 


whote cranium has thele pits, the dura mater 


and brain may be injured, before the inſtru- 


ment has pierced near the ordinary thickneſs 
of a table of the ſcull-——The internal baſe 
of the ſcull is extremely unequal, for lodging 
the ſeveral parts and appendices of the brain and 


cerebellum, and allowing paſſage and defence to 


the veſſels and nerves that go into, or come 

out from theſe parts. | 
'The bones of the cranium are compoſed of 

two tables, and intermediate cancelli, com- 


monly called their diploe ®, The external 


table is thickeſt; the inner, from its thinneſs 


and conſequent brittleneſs, has got the name 


of vitrea. Whence we may ſee the reaſon of 


' thoſe miſchievous conſequences which ſo often 


attend a collection of matter in the diplee, ei- 


ther from an external or internal cauſe, before 


any ſign of ſuch a collection appears in the 


teguments that cover the part of the tcuil 


where it is lodged (a). 
The dip/ce has much the fame texture and 


uſes in the icull, as the cancelli have in other 
bones. | 


The 


2 Meditullium, commiſſura. 5 
(a) Bonet. $epulchret, anat. lib. 2. § 1. obſ. 96.10. 
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The diplte of ſeveral old ſubjects is ſo oblite- 
rated, that ſcarce any veſtige of it can be ſeen; 
neither is it obſervable in ſome of the hard 
craggy bones at the baſe of the ſcull. Hence 
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an uſeful caution to ſurgeons who truſt to the 


bleeding, want of reſiſtance, and change of 
ſound, as certain marks in the operation of 
the trepan, for knowing when their inſtru- 
ment has ſawed through the firſt table, and 
reached the diploe (a). In other people, 


the diploe becomes of a monſtrous thickneſs, 
while the tables of the ſcu!l are thinner than - 


paper. 


which are ſaid to be proper, and the other two 


The cranium conſiſts of eight bones, ſix of 


are reckoned common to it and to the face. - 


The ſix proper are, the 9s ſrontis, two offa pa- 


rietalia, two a temperum, and the os occipi- - 


tis. The common are the cs ethmiides and 


[phensides. 


The os frontis forms the whole fore part of 
the vault; the two u parietalia form the up- 


< X 


per and middle part of it; the ofa temperum, 


eccipitis makes the whole hinder part, and ſome 
of the baſe; the os ethmoides is placed in the 
fore part of the baſe, and the cs ſphenoides is 
in the middle of it. 


compoſe the lower part of the fides; the s 


7 


* 


Theſe bones are joined to each other by five 


lambdoid, ſaggittal, and two ſquamous. _ - 
'The coronal * ſuture is extended over the 


head, from within an inch or ſo of the exter- 
| F'3 nal 


(a) Bartholin. Anat. reform. lib. 4 cap. 4. 
* ErsPav&iz, arcualis, puppis. 


ſutures ; the names of which are, the coronal, 
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nal canthus of one eye, to the like diſtance 
from the other ; which being near the place 
where the ancients wore their vitte, cron, or 
garlands, this ſuture has hence got its name.— 
Though the indentations of this ſuture are cba- 
ſpicuous in its upper part, yet an inch or more 
of its end on each ſide has none of them; for it 
is ſquamous and ſmooth there. L 

The lambdoida! * ſuture begins ſome way 
below, and farther back than the vertex or 
crown of the head, whence its two legs are 
ſtretched obliquely downwards, and to each ſide 
in form of the Greek letter A, and are now 
generally {aid to extend themſelves to the baſe, 
of the fcuil ; but forweriy anatomiſts (a) rec- 


| Koned the proper /ambdid future to. terminate 
at the ſguamzus futures, and what is extended 
at an angle down from that on each des where 


the indentations are lets conipicucus thai in the 
upper part of the future, they called addita- 
mentum ſuture lambagiats +. 

This ſuture is ſometimes very irregular, be- 


ing made up of a great many ſmall futures, 
which ſurround fo many. little bones that are 
generally larger and more cenipicuous on the 
external ſurface of the ſcull, than internally. 


Theſe bones are generally called friguetra or 
Vormiana; but ſome other name ought to be 
giren them, for they are not always of a trian- 

gular 
* Laudz, proræ, hypſyloides, ; 


(a) Veſal. Anat. lib. 1. cap- 6. 
# Lambdoides harmonialis, Jambdoides inferior, . occi- 


pitis corona. 
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geber figure; and older anatomiſts (a) than 
Claus Wirmius (b) have deſcribed them. —The 
ſpecific virtue which .theſe bones were once 
thought to have in the cure of the epilepſy (c) 
is not now aſcribed to them; and anatomiſts 
generally agree, that their formation i iS owing 
to a greater number of points than ordinary 
of offitication in the ſcull, or to the ordinary 
bones of the cranium not extending their of- 
fification far enough or ſoon enough; in which 
caſe, the unoſſified interitice beiween ſuch 
bones begins a ſeparate oſſification in one or 
more points: from which the oſſiſication is ex- 
tended to form as many diſtinct bones as there 
were points that are in-lented into the large 
ordinary bones, and into each other, -P.obably 
thoſe children who have a large opening in 
this place at their birth, will have the largeſt 
ofa triquetra. o confirm this account of 
the formation of theſe little bones, we may 
remark, that ſuch bones are ſ;metimes ſeen in 
other futures, as well as in the lambdoid (d), 
and they are ſometimes in one table of the 

ſcull, and not in the other (e). 
The /agittal ſuture * is placed longitudinally: 
in the middle of the 1 part of the ſcull, 
and 


(a) Euſtach. Offium examen.—Pauhin Theat, anat. lib. 
cap. 5. — Paaw in Hippocrat. de vulner. cap. P- 56. 

(3) Muſæum, lib. 3. cap. 26. 

(c) Bauhin. et Paaw. ibid. —Bartholin. Anat. reform. 
lib. 4. cap 5. —— Hildan. Epiſtol. 65. 

(4) See Examples in Veſal. lib. 1. cap. 6. fig. 4.—Paaw 
in Hippocrat. de cap. vuln. —Bartholin. Hiſt. anat. cent. I 
hiſt. $1,—Ruſch. Muſ. anat. -Sue Trad. d'oſteolog. p. 49. 
(e) Hunald. in Mem. de l'acad. des ſciences, 1730. | 

Woe Pabedan, ess Aa, i οοπννονντ, Inſtar virgæ, ner- 
valis, inſtar teli, inſtar veru, ſecundum capitis longitudi- 
nem pens, conjungens, * v n ; 
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and commonly terminates at the middle of the 


coronal, and of the /ambdord futures ; between 
which it is faid to be placed, as an arrow is be- 
tween the ſtring and bow. However this ſuture 


is frequently continued through the middle of 


the os frontis, down to the root of the noſe ; 


men than men; but others (6) alledge, that 


which, ſome (a) ſay, oftener happens in wo- 


it is to be met with more frequently.in male 


ſculls than in female: Among the ſculls, 
which I have ſeen thus divided, the female are 


the moſt numerous: Several (e) have deline- 


ated and deſcribed the /agittal ſuture, ſometimes 
dividing the occipital bone as far down as the 


great hole through which the medul/a ſpinalis 
paſſes. This I never ſaw. 


In ſome old ſculls that are in my poſſeſſion, 


there is ſcarce a veſtige of any of the three . 


tures which I have now deſcribed. In other 
heads,. one.or two of the ſutures only difap- 
pear; but I never could diſcover any reaſon for 
thinking them diſpoſed in ſuch different man- 
ners in ſculls of different ſhapes, as ſome an- 
tients alledge they are (d). 

The /quameus agglutinations, or falſe fu- 
tures F, are one on each ide, a little above the 


* 


ear, of a ſemicircular ſigure, formed by the 


„ 


(2) Riolan. Comment. de oſſib. cap. 8. 
(5) Veſal. lib. 1. cap. 6. et in epitome. 


(c) Veſal. lib. 1. cap. 5. fig 3, 4. et in text. cap. 68 


Paaw in Celf. de re medic. cap. 1.«--Laurcnt. Hiſt. anat. 
lib.'z cap. 16. 

(4) Hippocrat. de TOE] capitis, S 1. Galen, de 99. 
et de uſu part. lib. 9. cap. 17. 


F AsTiJo4d7, TFLOTEOANIERTE, *29T&Piat, temporales, 
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4 


vorticales, mendoſe, harmoniales, commiſſuræ in unguem. 
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.orerlopping (like one ſcale upon another) of 
the upper part of the temporal bones on the 
lower part of the pariztal, where, in bath 
bones, there are a great many ſmall ritings 
and ſurrows, which are indented into each 
other; though theſe inequalities do not appear 
till the bones are ſeparated. In ſome ſculls in- 
deed the indentations here are as conſpicuous 
e xternally as in other ſutures (a); and what is 
commonly called the poſterior part of this ſqua- 
mous ſuture, always has the evident ſerrated 
form; and therefore is reckoned by ſome (5), 
2 diſtinct ſuture, under the name of addita- 
ment um poſterius ſuture ſquamoje, I have 
ſeen too ſquamous ſutures on the ſame temple, 
. with a ſemicircular piece of bone between 
them (c). 

We ought here to remark, that the true 
ſquamous ſort of ſuture is not confined to the 
conjunction of the temporal and parietal bones, 
but is made uſe of to join all the edges of the 
bones on which each temporal muſcle is placed 

(4): For the two parts of the ſphenoidal ſuture 
which are continued from the anterior end of 
the common {ſquamous ſuture juſt now delcrib- 
ed, of which one runs perpendiculary down- 
wards, and the other horizontally torwards, and 
alſo the lower part of the coronal future alrea- 
dy taken notice of, may all bz Jaitly {aid to 

pertain 


(2) Columb. de re anat. lib. 1. cap. 4. —Dicnis, Anat. 3. 
demonſt. des os. 

(5) Albin. de offib. 8 54. 

(c) Sue Trad. d' oſteolog. p. 48. 

(4) Veſal. Anat. lib. 1. cap. 6. — Wiaſlow, Mem. fe 
Pacad. des fcrenccs, 1710. 
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pertain to the ſquamous ſuture — The manner 
how I imagine this ſort of future is formed at 
theſe places, is, That by the action of the 
ſtrong temporal muſcles on one fide, and by 
the preſſure of the brain on the other, the 
bones are made ſo thin, that they have not 
large enough ſurfaces oppoſed to each other to 


ſtop the extenſion of their fibres in length, and 


thus to cauſe the common ſerrated appearance 
of ſutures explained in p. 39. but the narrow 
edge of the one bone ſlides over the other. 
The /guamcus form is alſo more convenient 
here; becauſe ſuch thin edges of bones, when 
accurately applicd one to another, have ſcarce 
any rough ſurface, to obſtruct or hurt the muſ- 
cle in its contraction; which is {till further pro- 
vided for, by the manner of laying theſe ed- 
ges on each other; for in viewing their out- 
ſide, we ſee the temporal bones covering the 
ſphenoidal and parietal, and this laſt ſupport- 
ing the ſphenoidal, while both mount on the 
frontal: from which diſpoſition it is evident, 
that while the temporal muſcle is contracting, 
which is the only time it preſſes ſtrongly in its 
motion on the bones, its fibres ſlide eaſily over 
the external edges. Another advantage ſtill 
in this is, that all this bony part is made ſtrong- 
er by the bones thus ſupporting each other. 
The bones of the ſcull are joined to thoſe 
of the face, by ſchyndeleſi. is and ſutures.— The 
ſchyndeleſis is in the partition of the noſe — 
The ſutures ſaid to be common to the cranium 
and face are five, viz. the ethmoidal, ſphenci- 
dal, tranſverſe, and two-zya2omatic.—Parts how- 
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ever of theſe ſutures are at the junction of on- 
ly the bones of the ſcull. 

The ethmoaidal and /phenoidil ſutures ſur- 
round the bones of theſe names; and in ſome 
places help to make up other ſutures, particu- 
larly the ſquamous and tranſverſe ; and iu o- 
ther parts there is but one ſuture common to 
theſe two bones. 

The tranſverſe ſuture is n quite croſs 
the face, from the external canthis uf one or- 
bit to the ſame place of the other, by ſinking 
from the canthus down the outſide of the or- 
bit to its bottom; then mounting upon its ins 
ſide, it is continued by the root of the noſe 
down the internal part of the other orbit, and 
riſes up again on its outſide to the other can- 
thus, It may be here remarked, that there are 
ſome interruptions of this ſurure in the courſe 
I -have deſcribed; for the bones are not con- 
tipuous every where, but are feparated, to 
leave holes and apertures, to be meationed 
hereafter. 

The zygomatic ſutures are one on each ful; 
being ſhort, and flanting from above obliquely 
downwards and backwards, to join a proceis of 
the cheek-bone to one of the temporal bones, 
which advances towards the face; ſo that the 
two proceſſes thus united, form a fort of bridge, 
or pugum, under which the temporal muſcle 
paſſes; on which account the proceſſes, and ſu- 
ture joining them, have been called zygoamatic. 

It muſt be obſerved, that the indentations of 
the /utures do not appear on the inſide of the 
cranium, by much ſo ſtrong as on the out ſide; 


but the bones ſeem almoit Joined 1 in a ſtreight 
Une; 3 
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line; nay, in ſome ſculls, the internal ſur— 
face is found entire, while the ſuturcs are ma- 
nifeſt without; which may poſſibly be owing to 
the leſs extent of the concave than of the con- 
vex ſurface of the cranium,- whereby the {i- 
bres of the internal fide would be ſtretched 
farther out at the edges of the bones, than the 
exterior ones, if they were not reſiſted. The 
reſiſtances are the fibres of the oppoſite bone, 
the parts within the ſcull, and the dipl; of 
which the laſt being the weakeſt, the moſt ad- 
vanced fibres or ferre run into it, and leave 
the contiguous edges equal, and more ready to 
unite : whereas the ſerre of the external table 

have ſpace enough for their admiſſion between 
the fibres of the oppoſite bone, and therefore 
remain of the indented form, and arc#leſs lia- 


ble to the concretion, whereby the ſutures 


are obliterated (a) By this meckaniſm, 
there is no riſk of the ſharp points of the bones 
growing inwards, fince the external /er7 of 
each of the conjoined bones reſt upon the in- 
ternal ſmooth edged table of the other ; and 
external forces applied to theſe parts are 
ſtrongly refiſted, becauſe the ſutures cannot 
yield, unleſs the ſerrated edges of the one 
bone, and the plain. internal plate of the other 
are broken (. 

The advantages of the ſutures of the crani- 
um are theſe: 1. That this capſula is more 
eaſily formed and extended into à ſpherical fi- 
gure, than if it had been one continued bone. 

| 2. That 


@) Hunauld, e de bacad. des ſciences, 1730. 
(d) Winſlow, Memoires de Yacad, des ſciences, 1720. 
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2. That the bones which are at ſome diſtance 
from each other at birth, might then yield, and 
allow to the head a change of ſhape, accom · 
modated to the paſſage it is engaged in. 
Whence, in hard labour of child-bed, the 
bones of the cranium, inſtead of being only 
brought into contact, are ſometimes made to 
mount one upon the other. 3. It is alledged, 
that, thro' the ſutures, there is a tranſpiration 


of teams from the brain, which was the old. 


doctrine; or ſome communication of the veſ- 
ſels without, and of thoſe within the ſcull, 
larger here” than in any other part of the cra- 


nium, according to ſome moderns ; and there- 
fore cucuphæ, fomentations, cataplaſms, cepha- 


lic plaiſters, bliſters, are applied, and iſſues are 


eroded, or cut in the head, at thoſe places 


where the ſutures ars longeſt in forming, and 
where the connection of the bones is after 
wards looſeſt, for the cure of a phrenitis, ma- 
nia, inveterate headach, epilepſy, apoplexy, and 


Other Ciſeaſes of the head. The favourers of. 


the doctrine of tranſpiration, or communica- 
tion of veſſels at the ſutures, endeavour to ſup- 
port it by obſervations of perſons ſubje& to 


head-achs which cauſed death, from the ſu- 


tures being too cloſely united (a). 4. That 
the dura mater may be more firmly ſuſpended 
by its proceſſes, which inſinuate themſelves into 
this conjunction of the bones; for doing this 
equally, and where the greateſt neceſſity of 
adheſion is, the. ſutures are diſpoſed at nearly 
| equal 


Ca) Columb. de re anat. Hb. 1. cap. 5,—Verduc. nou- 


ps oſteologie, chap. 14. — Dionis, Anat. 3. demonſtr. 
es os. | | 
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equal diſtances, and the large reſervoirs of 
blood, the ſinuſes, are under or near them. 
— 2 That fractures might be prevented from 
reaching ſo far as they would in a continued 
bony ſubſtance. 6. That the connection at 
the ſutures being capable of yielding, the bones. 
might be allowed to ſeparate; which has gixen 
great relief to patients from the violent ſymp- 
toms which they had before this ſeparation 
Happened (a). And it ſeems reaſonable to be- 
Heve, that the opening of the ſutures was of 
great benefit to ſeveral others who were rather 
N to have been hurt by it (6): for we 

think, that the conſequences of ſuch a 
Force ating upon the brain, as was capable of 
thruſting the bones aſunder, muſt have been fa- 
tal, unleſs it had been thus yielded to. 

Having gone through the general ſtructure 
of the cranium, I now proceed to examine 
each bone of which that brain-caſe conſiſts, in 
the order in which I firſt named them. 
The OS FRONTIS + bas its name from its 
' being the only bone of that part cf the face 
we call the forehead, though it reaches a good 
deal further. It has ſome reſemblance in ſhape - 
to the ſhell of the coneha bivalvis, commonly 

called 


(a.) Ephemerid. nene. dec. 1. ann. 4. et 5. ob- 
ſerv. 33. 

(b) Ephemerids Germ. dec. 2, ann. 9. obſ. 2 30. Ibid. 
cent. 10. obſ. 31.-—Yander Linden Medicin. phyſ. cap. 8. 
art. 4. § 16.---Hildan, Obſerv. cent. 1. obſ. 1. cent, 2. 
obſ. 7.---Bauchin. Theat. ap. lib. 3. cap. 6. --Pechlin. 
Obſerv. lib. 2. obſerv. 39. 


T Merars, Bye, coronale, in verecundum, pup- f 
pis, ſeaſus communis, ſincipitis. 8 La 
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called the cockle; for the greateſt part of 
it is coavex externally, and concave internally, 


with a ſerrated circular edge; while the ſmaller 
part has proceſſes and depreſſions, which make 


it of an irregular figure. 


The external ſurface of the os /rontis is ſmooth. 
at its upper convex part; but ſeveral proceſſes 
and cavities are obſervable below: for, at 
each angle of each orbit, the bone jutts out, 
to form four proceſſes, two internal, and as 
many external; which, from this ſituation, 
may well enough be named angular. Between 
the internal and external angular procefles of 


each fide, an arched ridge is extended, on 


which the eye brows are placed. Very little 
above the internal end of each of theſe ſuper- 
eiliary ridges, a protuberance may be remarked, 
in moſt ſculls, where there are large cavities, - 


called /iny/zs, within the bone; of which here · 


after.—Betwixt the internal angular proceſſes, a 
ſmall proceſs riſes, which form ſome ſhare of 
the noſe, and thence is named naſal. Some 


_ obſerve a protuberant part on the edge of the 


bone behind each external angular proceſs, 
which they call temporal proceſſes; but theſe 
are inconſiderable. From the under part of 


the ſuperciliary ridges, the frontal bone runs a 


great way backwards; which parts may juſtly 


enough be called erbitar proceſſes. Theſe, 


contrary to the reſt of this bone, are concave 
externally, for receiving the globes of the 
eyes, with their muſcles, fat, &c. 

la each of the erbitar proceſſes, behind the 
middle of the ſuperciliary ridges, a conſide - 
rable ſinuoſity is obſerved, where the glanula 


G 2 innominata 
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innaminata Caleni or lachrymalis is lodged. — Be- 
hind each internal angular proceſs, a ſmall pit 
may be remarked, where the cartilaginous pul- 
ly of the muſculus obliquus major of the eye is 
fixed. Betwixt the two orbitar proctfies, 
there eis a large diſcontinuation of the bone, 
into which the cribriform part of the 05 et- 
moides is incaſed.— The frontal bone ſrequent- 
ly has little caverns formed in it here where 
it is joined to the ethmoid bone. Behind 


each external angular proceſs, the ſurface of 


the frontal bone is conſiderably depreficd where 
part of the Zemperal muſcle is placed. 

The fcramina, or holes, obſervable on the 
external ſurface of the frontal bone, arc three 
in each fide. One in each ſuperciliary 
ridge, a little removed from its middle towards 
the noſe; through which a twig of the h- 
thatmic branch of the fiſth pair of nerves paſ- 
ſes out of the orbit, with a ſmall artery from 
the internal carotid, to be diſtributed to the 
reguments and muſcles of the forchead- — 


Theſe veſſels in ſome ſculls make furrows in 


the os frontis, eſpecially in the bones of chil- 
dren, as has alſo been obſerved of another con- 
fiderable veſſel of this bone near its middle (a); 
and therefore we ought to beware of tranſverſe 
inciſions on either fide of the os ſrontis, which 
might either open theſe veſſels or hurt the nerves, 
while they are yet in part within the bone ; for, 


when veſſels are thus wounded, it is difficult to 


ſtop the hzmorrhagy, becauſe the adhefion of 


a part of the artery to the” bone binders its 


contraction, 


(a) Rupſch. Muſ. anat. theca D. repoiit. 4. No. 3. 
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contraction, and conſequently ſtyptics can have 
little effect; the ſides of the furrow keep off 


compreſſiug ſubſtances from the artery; and 
we would with to ſhun cauteries or eſcharotics, 
becauſe they make the bone carious; and 
nerves, when thus hurt, ſometimes produce 
violent ſymptoms. But, to return to the . 
perciliary faramina, we mult remark, that often, 
inſtead of a hole, a notch only is to be ſeen : 


Nay, in ſome ſculls, ſcarce. a veſtige even of 


this is left; in others, both hole and notch : 
are obſervable, when the nerve and artery run 
ſeparately. Frequently a hole is found on one 


fide, and a notch on the other; at other - 


times we ice two holes; or there is a com- 
mon hole without, and two diſtinct entries in- 
terbally. The reaſon of this variety of a hole, 


notch, depreſſiun, or ſmoothneſs in the ſuper- 


ciliary ridge, is the different length and ten- 
ſion of the nerves and veflels; the ſhorter 
they are, the more they are ſunk into the bone 


as it grows. — Near the middle of the inſide of 


each orbit; hard by, or in the franſverſe ſu- 


ture, there is a ſmall hole for the paſſage of 


the naſal twig of the firſt branch of the fifth 

pair of nerves, and of a branch of the oph- 

thalmic artery. This hole is ſometimes entirèe- 
ly formed in the 37 /rontis ; in other ſculls, the 
ſides of it are compoſed of this laſt bone, and 
of the os planum. It is commonly known by 
the name of crbitarium internum, though ante- 
rius ſhould be added, becauſe of the next, which 
15 commonly omitted. This, which may be 


-” 


called orbitarium interrum poſterius, is ſuch an- 
other as the former; only ſmaller, and about an 
8 | GJ; inch 
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Aach deeper in the orbit: through it a ſmall: 
branch of the ocular artery paſſes. to the 
noſe.—Beſides theſe fix, there are a great num- 
ber of ſmall holes obſervable on the outer ſur- 
face of this boae, particularly in-the two pro- 
tuberances above the eye brows. Mott of theſe 
penetrate no further than the /env/es, or than 
the diploe, if the finujes are wanting; though 
ſometimes I haye ſern this bone ſo perforated 
by a vail number of theſe ſmall holes, that, 
placed between the eye and a clear Jiglrt, it 
appeared like a heve. In the orbit of the ge- 
nerality of /ze/etons, we may obſerve one, two, 
or more holes, which allow a paſſage to a hog's. 
briſtle through the ſcull. The place, ſize, and 
number of theſe, are however uncertain : They 
generally ſerve. for the tranſmiflioa of ſmall 
arteries or nerves. | | | 
The internal ſurface of the 9s frontis is con- 

cave, except at the orbitar proceſſes, which are 
convex, to ſupport the anterior lobes of the 
brain. This ſurface is not ſo ſmooth as the ex= | 
ternal ; forthe larger branches of the. arteries 
of the dura mater make ſome furrows in its 
ſides and back parts. The ſinuoſities from the 
luxuriant riſings of the brain, mentioned when 
deſcribing the gener Aſtructure of the craniyn,- 
are often very obſervable on its upper part; 
and its lower and fore parts are marked with 
the contortions of the anterior lobes of the 
brain. — Through the middle of this internal 
ſurface, where always in children, and ſome. 
times in old people, the bone is divided, either 

a ridge ſtands out, to which the upper edge 
of the falx is faſtened, or a furrow. runs, in 
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which the upper ſide of the ſuperior loogitudi- 
nal /inus is lodged 3 on both thele accounts chi- 
rurgical authors juſtly difcharge the- applica- 
tion of the trepan here.—The reaſon of this 
difference in ſculls, is alledged by ſome au- 


thors to be this. Thar in thin ſculls the ridge 


ſtrengthens the bones, and in thick ones there 
is no occaſion for it. 'To this way of account- 
ing for this phoenomenon, it may juſtly be ob- 


jected, that generally very thick ſculls have a 


large ſpine here, and frequently thin ones have 
only a furrow. Perhaps this variety may be 
owing to the different times of compleat oſ- 
fification of thoſe parts in different ſubjects 
for if the two ſides of this bone meet before 
they arrive at their utmoſt extent of growth, 
they unite very firmly, and all their fibres en- 
deivour to ſtretch themſelves out where the 
leaſt reſiſtance is, that is, between the hemi- 
ſpheres of the brain. To ſupport this reaſon- 


ing, we may remark, that thoſe adults, whole 


frontal bone is divided by the ſagittal ſuture, 
never have a ridge in this place. | 
Immediately at the root of this ridge or 
furrow there is a ſmall hole, which ſometimes 
pierces through the firſt table, and, in other 
{culls, opens into the 2 of the eth- 
mid bone within the noſe, In it a little pro- 
ceſs of the falx is lodged, and a ſmall artery, 
and ſometimes a vein runs (a); and the ſupe- 
rior, longitudinal /inus begins here. —This hole, 
however, is often not entirely proper to the os 


frentis ; for in ſeveral ſculls, the lower part of : 


it. is formed in the upper part of the baſe of the 
| criſs - 


(a) Morgngas Adverfar, 6, animad. 32. 
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criſta gulli, Wer is a proceſs of the ethmord- 
bone (a). 

'The os frontis is compoled of two tables, 
and an intermediate diploe, as the other bones 


of the cranium are, and, ia a middle degree 


of thickaeſs between the os occipitis and the pa- 


rtetal bones; is pretty equallydenſe all through, 


except at the orbitar proceſſes, where, by the 
action of the eye on one fide, and preſſure of 
the lobes of the brain on the other, it is made 
extremely thin and diaphanous, and the me- 
ditullium is entirely obliterated, Since in this 
place there is ſo weak a defence for the brain, 
the reaſon appears why fencers eſteem a pnth . 
in the eye mortal (6). 

The diploe is alſo exhauſted in that part a- 
bove the eye-brows, where the two tables of 
the bone ſeparate, by the external being pro- 
truded outwards, to form two large cavities, 
called ſinus frontales, —Theſe are divided by a 
middle perpendicular bony partition Their - 
capacities in the fame ſubject are ſeldom equal; 
in ſome the right, in others the left is largeſt.— 
And in different bones their fize is as incon- 
ftant ; nay, I have examined ſome, where they 
were entirely wanting; which oftener happens 
in ſuch as have a flat fore-head, and whoſe ſa- 
gittal ſuture is continued down to the noſe, 
than in others (c),—In ſome iculls, beſides the 
large perpetiientar ſeptum, there are ſeveral 

bony 


(a) Ingraff, Comment. in Galen. de offib. cap. 1. com- 
ment. 8. 

(2) Ruyſch Obſerv. anat. chir. obſerv, 54. --Diemerbro- - 
eck. Anat. lib. 3. cap. 10.---Bonet. Sepulch. anat. lid. 4. 
§ 3. obſerv. 17. | 

te Fallop. Expobit. de ofibus, cap. 13. 


Or TBE SKELETON... 81 


bony pillars, or ſhort partitions, found in each 
/inus ; in others theſe are wanting. — For the 
moſt part the /eptum is entire; at other times 
it is diſcontinued, and the two /nu/es commu- 
nicate. When the /enz/es are ſeen in ſuch ſculls 
as have the frontal bone divided by the ſagittal 
- future, the partition dividing theſe cavities is 
evidently compoſed of two plates, which eaſily 
ſeparate.——Each ſinus commonly opens by a 
roundith ſmall hole, at the inner and lower part 
of the internal angular proceſſes, inta.a ſinus 
formed in the noſe, at the upper and back part 
of the os unguis ; near to which there are alſo 
ſome other imall fnuſes of this bone (a), the 
greater part of which open ſeparately nearer 
the ſeptum narium, and often they terminate ia 

the ſame common canal with the large ones. 
In a natural and found ftate, theſe cavities 
are of conſiderable advantage: for the organ 
of ſmelling being thus enlarged, the efluvie 
of odorous bodies more difficultly eſcape it 
and their impreſſions being more numerous, are 
therefore ſtronger, and affect the organ more. 
That odorous particles may be applied to the 
membrane of the finu/es, is evident from the 
pain felt in this- part of the forehead, when the 
Mu via of volatile ſpirits or of ſtrong aroma- 
tics, are drawu up into the noſe by a quick 
inſpiration.— —Iheſe and the other ca- 
vities which open into the noſe, increaſe the 
ſound of our voice, and render it more melo- 
dious, by ſerving as ſo many vaults to reſound 
the notes. Hence people labouring under a 
caryza, or ſtoppage of the noſe from any 
| other 


(a) Cow per in Drake's Anthropolog. book 3. chap. 10. 


* 
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other caule, when they are by the vulgar, tho' 
Falfely, ſaid to ſpeak through their noſe, have 
ſuch a diſagreeable harſh voice.—The liquor 
feparated in the membrane of theſe ſinuſes, 
drills down upon the membrane of the noſe to 
keep it moilt, 

From the deſcription of theſe ſinuſes, it is 
evident, how uſeleſs, nay, how pernicious it 
muſt be, to apply A trepan. on this part of the 
ſcull; for this inſtrument, inſtead of peircing 
into the cavity of the cranzum, would reach no 
further than the ſinuſes ; or, if the inner table 
was perforated, any extravaſated blood that 
happened to be within the ſcull, would not” be 
diſcharged outwardly, but would fall into the 
finuſes, there to ſtagnate, corrupt, and ſtimu- 
late the ſenfible membranes; from which alſo 
there would bg ſuch a conſtant flow of glaicy 
mucus, as would retard, if not hinder a cure, 
and would make the fore degenerate into an 
incurable Hula. Beſides, as it would be al- 
moſt impoſſible in this caſe to prevent the air, 
paſſing through the noſe, from having con- 
ſtant acceſs to the dura mater, or brain; ſuch 
a corruption would be brought on theſe parts 
as would be attended with great danger. Fur- 
ther, in reſpiration, the air ruſhing violently 
into theſe cavities of the os frontis, and paſ- 
ſing. through the external orifice, whenever it 
was not well covered and defended, would not 
only prevent the cloſing up. of the external 
orifice, but might otherwiſe bring on bad con- 
ſequences (a). —The membrane lining theſe 


fi nuſes 


(a) Paaw, de oſſibus, pars. 1. cap. 7. ---Palfyne Anatom. 
chir. traite 4. _ 15. Nouvelle oſteologie, partie 2. chap. 3. 
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ſinuſes is fo; ſenfible, that inflanimations of it 
muſt create violent torture (a); and worms, or 
other inſects crawling there, muſt give great 
uneaſineſs (6). 

The upper circular part of the cs frantis, is 
joined to the of/a parietalia, from one temple 
to the other, by the coronal ſuture. From the 
termination of the coronal ſuture, to the ex- 
ternal angular procefles, this bone is connected 
to the /phencid by the /phenoidal ſuture. At 
the external canthi of the eyes, its angular pro- 
ceſſes are joined by the tranſrerſe ſuture to the 
ofſa malarum, to which it adheres one third 
down the outſide of the orbits ; whence to the 
bottom of theſe cavities, and a little up on 
their internal ſides, theſe orbitar proceſſes are 
connected to the /phencidal bone by that ſame 
ſuture.—In ſome few ſculls, however, a dif- 
continuation of theſe two bones appears at the 
upper part of the long flit, near the bottom 
of the orbit. — On the inſide of each orbit, the 
orbitar proceſs is indented between the cri- 
briferm part of the ez4moid bone, and the 96; 
F/anum and unguis.—Vhe tranſverſe ſuture af- 
terwards joins the frontal bone to the ſuperior 
naſal proceſſes of the of maxillaria ſuperiora, 
and to the naſal bones. And, /aftly, its naſal 
proceſs is connected to the naſal lamolla of the 
ethmoid bone. | 


The 


(a) Fernel. Partholog. lib. 5. cap. y.--Saltzman Decur. 
obſerv. 10. 

(b) Fernel. Partholog. lib. 5. cap. 7 --Bartholin. Epiſtol. 
medic. cent. 2, epiſt. 74. --JHiſt. de Vacad, des ſciences, 


| 1708 & 185. 


3%; Ov. ras SEELETON. 


The frontal bone ſerves to defend and ſup- 
port the anterior lobes of the brain. It forms 
a conſiderable part of the cavities that contain 
the globes of the eyes, helps to make up the 
ſeptum narium, organ of {melling, G. From 
the deſcription of the ſeveral parts, .the other 
uſes of this bone are evident. 

In a ripe child, the frontal bone is divided 
through the middle ; ; the ſuperciliary holes are 
not formed; often a ſmall round piece of each 
orbitar proceſs, behind the ſuperciliary ridge, 
is hot oſſi fied, and there is no finus to be ſeen 
within its fubſtance. 

Each of the two OSS4 PARIETALIA'*, 
or bones ſerving as walls to the encephalon, 
is an irregular ſquare; its upper and fore ſides 
being longer than the one behind or below. 
The inferior fide is a concave arch; the mid- 
dle part receiving the upper round part of the 
temporal bone.—The angle formed by this up- 
per ſide, and the fore one, is fo extended, as to 
have the appearance of a proceſs. 

The external ſurface of each os parietale is 
convex, Uponit, ſomewhat below the middle 
height of the bone, there is a tranſverſe arch- 
cd ridge, of a whiter colour generally than 
any other part of the bone ; from which, in 
bones that have ſtrong prints of muſcles, we 
ſee a great many converging furrows, like ſo 
many radii drawn from a circumference to- 
wards a center. From this ridge of each bone 
the temporal muſcle riſes; and, by the preſſure 
of its fibres, occaſions the furrows juſt now 

mentioned. 
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* Kopv@y;, Paria, ſynciptis, verticis, arcualia, ner- 
-valia cogitationis, ratioais, bregmatis, madefactiouis. 
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mentioned Below theſe, we obſerve near 
the ſemicirevlar edges, a great many riſings 
and depreffions, which are joined to like ine- 
qualities on the inſide of the temporal bone, 


to form the ſquamous ſuture. The temporal 


bone may therefore ſerve here as a buttreſs, to 
prevent the lower {ide of the parietal from 
ſtarting outwards when its upper part is preſſed 
or ſtruck (a). | | 
Near the upper ſides of theſe bones, towards 


the hind part, is a fmall hole in each, through 


which a vein paſſes from the teguments of the 
head to the longitudinal finus, Sometimes I 
have ſeen a branch of the temporal artery 


paſs through this hole, to be diſtributed to the 


upper part of the falx, and ta the dura ma- 
ter at its fides, where it had frequent anaſto- 


- moſes with the branches of the arteries de- 


rived from the external carotids, which com- 
monly have the name of the arteries of the 


dura mater, and with the branches of the in- 


ternal carotids which ſerve the Falx. In feve- 
ral ſculls, one of the a parietalia has not this 
hole: in others, there are two in one bane 
and in ſome not one in either. Moſt frequeant- 


ly this hole is through both tables; at other 


times the external table is only perforated.— 
The knowledge of the courſe of theſe veſſels, 
may be of uſe to ſurgeons, when they make 
any inciſion near this part of the head, leaſt 


if the veſſels are raſhly cut near the hole, they 


ſhrink within the ſubſtance of the bone, and 
ſo cauſe an obitinate hxmorrhagy, which nei- 
ther ligatures nor medicines can ſtop. 


: (a) Hunauld in Mem, de l'acad. des ſciences, 1730. 
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On the innner concave ſurface of the parie- 
tal bones, we ſce a great many deep furrows, 
diſpoſed ſomewhat like the branches of trees : 
The furrows. are largeſt and deepeſt at the 


lower edge of each 6s parietale, eſpecially near 


its anterior angle, where ſometimes a full ca- 
nal is formed. They afterwards divide into 
ſmall furrows, in their progreſs upwards.— 
In ſome ſculls a large furrow begins at the 
hole near tbe upper edge, and divides into 
branches, which join with thoſe which come 


upwards, ſhewing the communications of the 


upper and lower veſſels of the dura mater. 
In theſe furrows we frequently ſee paſſages in- 
to the diploe; and ſometimes I have obſerved 
canals going off, which allowed a {mall probe 
to paſs ſome inches into the bony ſubſtance. 
Some (a) tell us, that they have obſerved theſe 
canals: piercing the bone towards the occiput. — 
On the inſide of the upper edge of the Ha 
parietalia, there is a large ſinuoſity, frequently 
larger in the bone of one ſide than of the 
other, where the upper part of the fa/x is 
faſtened, and the ſuperior longitudinal /inrs is 
lodged. —Generally part of the lateral fnuſes 
makes a dep: cfion near the angle, formed by 
the lower and poſterior fides of theſe bones; 
and the pits made by the prominent parts of 
the brain are «co be ſeen in no part of the ſcull 
more frequent, or more conſiderable, than in 
the internal ſurface of the parietal bones. 

The / parietalia are amongſt the thinneſt 


bones of the cranium:; but enjoy the general 
| ſtructure 


(a) Cowper. Anatom. explic. of o. tab. ſig. 2. 


RT” 


—— OED 


n 


Os Tas SKELETON. 87 


ſtructure of two tables and diploe the com- 


pleteſt, and are the moſt equal and ſmooth. 

Theſe bones are joined at their fore- ſide to 
the os frontis by the coronal ſuture; at their 
long inferior angles, to the ſphenoid bone, by 
part of the ſuture of this name ; at their Jow- 
er edge, to the ofa temporum, by the ſqua- 
mous ſuture, and its poſterior a1ditamentum ; 
behind, to the os occipitis, or a triquetra, by 
the lambdoid future ; and above, to one ano- 
ther, by the ſagittal ſuture. | 

They have no particular uſes beſides thoſe 
mentioned in the deſcription of their ſeveral _ 
parts, except what are included in the account 
of the general ſtructure of the cranium. 

In a child born at the full time, none of the 
des of this bone are compleated ; and there 
never is a hole in the offificd part of it near to 
the ſagittal ſuture. | 65 

The large unoffified ligamentous part of the 
cranium obſervable between the parietal bones, 
and the middle of the divided os frontis of 
new-born children, called by the vulgar the 


open of the head, was imagined by the anti- 


ents to ſerve for the evacuation of the ſuper- 
flous moiſture of the brain; and therefore 


they named it bregma *, or the fountain ; 


ſometimes adding the epiphet pulſatilis, or beat- 
ing, on account of the pulſation of the brain 
felt through this flexible Iigamento-cartilagi- 
nous ſubſtance, Hence very frequently the pa- 


rietal bones are called % bregmatis. 


The upper middle part of the head of a 


child, in a natural birth, being what preſents 


H 2 itſelf. 


* Palpitans vertex, foliolum, folium, triangularis lacuna... 
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itſelf firſt at the os uteri (a), an accoucheur 


may reach the bregma with his finger, when 
the os wteri is a little opened. If the bregma 
is ſtretched, and the pulſation of the brain is 
felt through it, the child is certainly alive : 
But if it is ſhrivelled and flaccid, without any 
obſervable pulſation in it, there is ſome reaſon 
to ſuſpect the child to be very weak, or dead. 

Thoſe who practiſe midwifery ſhould thereforc 
examine the ſtate of the bregma accurately. 


All the bregma is generally offified before 


ſeven years of age. Several authors (5) ſay, 


they have obſerved it unoffified in adults; and 
phyſicians, who order the application of medi- 


cines at the meeting of the coronal and ſagit- 


tal ſutures, ſeem yet to think that a deriva- 


tion of noxious humours from the encephalon is 
more eaſily procured at this part than any 


Other of the ſcull; and that medicines have a 
greater effect here, than elſewhere, in the in- 
ternal diſorders of the head. 


0884 TEMPO RUM, ſo named, ſay 
authors, from the hair's firſt becoming gray 
on the temples, and thus diſcovering peoples 
ages, arc cach of them equal and ſmooth a- 
bove, with a very thin ſemicircular edge; 
which, from the manner of its connection with 
the neighbouring bones, is anne by the 


name 


(a) Burton's Midwifery, $ $51.---Smellic's Mid wifery, 
book t. chap. 1.$S 5s. 


Y Bartholin. Anat. reform. lib. 4. cap. 6.----Diemer- 


broek Anat. lib. 9. cap. 6.---Kerkring, Oſteogen. cap. 2. 
® KopraPav, xopowu, xofppar, Aemidogidn, ToAve!, 


*]; temporalia, lapidoſa, mendoſa, dura, arcua- 


ina, tymparuin, armalia, ſaxea, parietalia. 


2 
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name of os /quamoſum. Behind this the up- 
per part of the temporal bone is thicker, and 
moregunequal, and is ſometimes deſcribed-as a 
diſtinct part, under the name of pars mammil- 
laris (a). Towards the baſe of the ſcull, the 
temporal bone appears very irregular and une- 
qual; and this part, inſtead of being broad, 
F, and placed perpendicularly, as the others are, is 
1 contracted into an oblong very hard ſubſtance, 
3 extended horizontally forwards and inwards, 
which in its - progreſs becomes ſmaller, and is 
commonly called og petroſum. 

Three external proceſſes of each temporal 
bone are generally deſcribed The firſt placed 
at the lower and hind part of the bone, from 
its reſemblance to a nipple, is called maſtoidec, 
or mammillaris. It is not ſolid, but within is 
compoſed of cancelli, or ſmall cells, which 
have a communication with the large cavity of 
the ear, the drum ; and therefore ſounds, be- - 
ing multiplied in this vaulted labyrinth, are in- 

& creaſed, before they are applied to the imme- 
& diate organ of hearing. Into the maſtoid pro- 
ceſs, the flenzmaſinideus muſcle is inſerted ; 
and to its back part, where the ſurface is rough, 
the trachelomaſtaideus, and part of the /plenius © 
are fixed About an inch farther forward, the 
ſecond proceſs begins:to riſe out from the bone; 
and having its origin continued obliquely down- | 
wards and forwards for ſome way, it becomes 4 
ſmaller; and is ſtretched forwards to join with 
the os malæ they together forming the bony - 
jugum, under which the temporal muſcle paſſes. 
3 Hence 


(%) Albin de offib.'$ 26. 
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Hence this proceſs has been named zygoamatic.* 
Its upper edge has the ſtrong aponeuroſis of the 
temporal muſcle fixed into it; and its lower 
part gives riſe to a ſhare of the maſſeter. —— 
The fore part of the baſe of this proceſs is an 
oblong tubercle, which in a recent ſubject 
is covered with a ſmooth poliſhed cartilage, 
continued from that which lines the cavity im- 
mediately bebind this tubercle. from the 
under craggy part of the os temporum, the 
third proceſs ſtands out obliquely forwards, 
The ſhape of it is generally ſaid to reſemble 
the ancient fiylus /criptorius : and therefore it 
is called the fly/oid proceis f. Some authors (a) 
however contend, that it ought to be named 
fieloid, from its being more like to a pillar, 
Several muſcles have their origin from this 
proceſs, and borrow one half of their name 
from it; as ſlylo-gl:fſus, ſtylo-byoideus, flyls- 
pharyngeus ; to it a ligament of the 655 hyoides 
is ſometimes. fixed; and another is extended 
from it to the inſide of the angle of the low- 
er jaw. This proceſs is often even in adults 
not entirely oflified, but is ligamentous at its 
root, and ſometimes is compoſed of two or 
three diſtinct pieces Round the root of it, 
eſpecially at the fore-part, there is a remark». 
able riſing of the os petroſum, which ſome 
have eſteemed a proceſs; and, from the ap- 

pearance 


® KaYxpos, paris, anſæ oſſium temporum, oſſa arcua- 
ha, paria, jugalia, conjugalia. 
+ Thai, PrAovoridh, TAnxT 29), os calaminum 
Agittale, clavale, acuale, calcar capitis. Pt 
(a) Galen, de uſu part. lib. 2. cap 4,——Fallon, obſery. 
anatom. 2057, : 
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pearance it makes with the Hyliform, have na- 
med it vaginalis.— Others again have, under 
the name of auditory proceſs, reckoned among 
the external proceſſes that ſemicircular ridge, 
which, running between the root of the ma- 
ſtoid and zygomatic proceſſes, forms the under- 
part of the external meatus auditorius. 

The ſinuoſities or depreſſions on the exter- 
nal ſurface of each os temporum are theſe : 
A long Va at the inner and back part of 
the root of the mammary proceſs, where the 
poſterior head of the digaſtric muſcle has its o- 
rigin.-Immediately before the root of the 
zy gematic proceſs, a conſiderable hollow is left, 
for lodging the crotaphite muſcle.— Between 
the zygomatic, auditory, and vaginal proceſſes, 
a large cavity is formed; through the middle 
of which, from top to bottom, a fiſſure 
is obſervable, into which part of the liga- 
ment that ſecures the articulation of the lower 
Jaw with this bone is fixed, The fore-part of 
the cavity being lined with the ſame cartilage 
which covers the tubercle before it, receives 
the condyle of the jaw ; and in the back part 
a ſmall ſhare of the parotid: gland, and a cellu - 
lar fatty ſubſtance, are lodged. ——At the in- 
ſide of the root of the fylaid apophyſe, there is 
a thimble like cavity, where the beginning of 
the internal jugular vein, or end of the lateral 
ſinus is lodged. — And as the ſinuſes of the two 
ſides are frequently of unequal ſize ; ſo one of 
theſe cavities is as often larger than the other (a) 
-—Round the external meatus auditorius, ſeve- 
ral ſinuoſities are formed for receiving the car - 
| - tilages 

() Haunauld, in Mem. de Pacad. des ſciences, 1130. 
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fore is called meatus aullitbrius externus*. 


tilages and ligaments of the ear, and for their 
firm adheſion. 


The holes that omni appear. on the. 


outſide of each of theſe bones, and are proper 
to each of them, are five. The firſt, ſituated 
between the zygomatic and maſtoid proceſſrs, 
is the orifice of a large funnel-like canal, 
which leads to the organ of hearing; there- 


The ſecond gives paflage to the portia dura of 
the ſeventh pair ee and from its ſituation 
between the maſtoid and fylsid proceſſes, is 


called foramen. ſtylo maſtoideum . Some way 
before, and to the inſide of the ſt y/oid proceſs, is 


the third hole; the canal from which. runs firſt 
upwards, then forwards, and receives into it 
the internal carotid artery, and the. beginning 


of the intercoſtal nerve; where this canal is a- 
bout to make the turn forwards, one, or ſome- 


times two very ſmall. holes go off towards. the 
cavity of the ear called ympanum through 


theſe Valſalva (a) affirms the proper artery or 


arteries of that cavity are ſent.— On the ante- 
rior edge of this bone, near the former, a fourt/ 
hole is obſervable, being the orifice of a canal 


which runs ovtwards and backwards, in a hori- 


zontal direction, till it terminates. in the tym 
panum. This, in the recent. ſubject, is con ti- 
nued forward and inward, from the parts which 
I mentioned juſt now as its orifice in the ſke- 


leton, to the fide of the noſtrils; being part- 
ly cartilaginous, and partly ligamentous, The 


whole 


. * Flopog rng 4015; 671 TAY di, feneſtra aurium. | 
+ Aquacductus Fallopii 
(a) De aure humana, cap. 2. 5 22. et tad, 7. fig. 1. . 
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whole canal is named, Iter a palato ad aurem, or 
Euſtachian 9 the external ſide of the 
| bony part of this canal, and a- top of the chink 
in the cavity that "receives the condyle of the 
lower jaw, is the courſe of the little nerve 
taid commonly to be reflected from the lingual 
branch of the fifth pair, till it enters the fym- 
fanum, to run acroſs this cavity, and to have 
the name of cherda iympani. The fifth hole 
is very uncertain, appearing ſometimes behind 
the maſteid proceſs; ſometimes it is common 
to the temporal and occipital bones; and in 
ſeveral ſculls there is no ſuch hole. The 
ule of it, when found, is for the tranſmiſſion 
of a vein from the external teguments to the 
later al /nus : But, in ſome ſubjects, a branch 
of the occipital artery paſſes through this hole, 
to ſerve the back part of the dura mater; in 
others, I have feen two or three ſuch holes: 
But they are oftener wanting than found. And 
we may, once for all, in general remark, That 
the largeneſs, number, ſituation, and exiſt- 
ence of all ſuch holes, that for the moſt part 
allow only a paſſage for veins from without to 
the internal receptacles, are very uncertain. - 
The internal ſurface of the %% temporum is 
unequal; the upper circular edge of the ſqua- 
mous part having numerous ſmall ridges and 
furrows for its conjunction with the parietal 
bones; and the reſt of it is irregularly marked 
with the convolutions of the middle part of the 
brain, and with ef LUFrOWs made by the branches 
of the arteries of the dura mater. 
From the under part of this internal ſurface, 
2 larger tranſverſe hard eraggy protuberance 
runs 
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runs horizontally inwards and forwards, with a 
ſharp edge above, and two flat fides, one fa- 
cing obiiquely forwards and outwards, and the 
other as much backwards and inwards. To the 
ridge between theſe two ſides, the large late- 
ral proceſs of the dura mater is fixcd. 
Sometimes a ſmall bone, a- kin to the ſeſa- 
moid, is found between the ſmall end of this 
petreus proceſs and the /phenord bene (a). 
Towards the back-part of the inſide of the 
6s temporum, a large deep fof/a is conſpicuous, 
where the /ateral finus lies; and frequently on 
the top of the petrous ridge, a furrow may be 
obſerved, where a ſmall ſinus is ſituated. 


The internal proper foramina of each of 


theſe bones are, fir/t, the internal meatus au- 
ditorius in the poſterior plain fide of the pe- 
trous proceſs. This hole ſoon divides into two; 
one of which is the beginning of the aquæduct 
of Fallopius the other ends in ſeveral very 
ſmall canals (5) that allow a paſſage to the 
branches of the portio mollis of the ſeventh 
pair of nerves, into the veſtibule and cochlea. 
Through it alſo an artery is ſent, to be diſtri- 
buted to the organ of hearing. The ſecond 
hole, which is on the anterior plain fide of 
the craggy proceſs, gives paſſage to a reflected 
branch of the ſecond branch of the fifth pair of 
' nerves, which joins the pertio dura of the au- 
ditory nerve, while it is in the aguæduct (c), 

ſmall 


(a) Riolan. Comment. de oſſib. cap. 32, — Winſlow, 
333 anatomique de corps humain, trait. des os ſecs. 
266. 
(6) Valſalv. De aure humana, cap. 3.5 17, 
(e) Valſalv. De aure, cap. 3. §S 10. 
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ſmall branches of blood veſſels accompanying 


the nerves or paſſing through ſmaller holes 


near this one.—The paſſage of the cutaneous 
vein into the lateral /i, or of a branch of 
the occipital artcry, is ſeen about the middle 
of the large Ya for that anus; and the ori- 
fice of the canal of the carotid artery is evi- 
dent at the under part of the point of the pe- 
trous procels. 

Beſides theſe proper holes of the temporal 
bones which appear on their external and inter- 
nal ſurfaces, there are two others in each fide 
that are common to this bone and to the occt- 
pital and ſphenoidal bones; which ſhall be men- 
tioned afterwards in the deſcription of theſe 
bones: | 975 

The upper round part of the ſquamous bones 
is thin, but equal; while the low petrous part 


is thick and ſtrong, but irregular and unequal, 


having the diſtinction of tables and diplce 
confounded, with ſeveral cavities, proceſſes, 
and bones within its ſubſtance, which are parts 
of the organ of hearing. That a clear idea 
may be had of this beautiful, but intricate or- 
gan, anatomiſts generally chuſe to demonſt rate 
all its parts together. I think the method 
good; and therefore, ſince it would be impro- 
per to iaſert a compleat treatiſe on the ear 
here, ſhall omit the deſcription of the parts 
contained within the 9s etroſum of the ſkele- 
ton. 

The temporal bones are joined above to the 
parietal bones by the {quranous ſutures, and 
their poſterior ad i tamenta : Before, to the /phe- 
neid bone by the future of that name; to the 
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cheek-bones by the zygomatic ſutures : Behind, 
to the occipital bone, by the lambdoid — 
and its additamenta ; and they are articulated 
with the lower jaw in the manner which ſhall 
be deſcribed when this bone is examined. 

The purpoſes which theſe two bones ſerve, 
are eaſily collected, from the general uſe of the 
cranium, and from what has been ſaid in the 
deſcription of their ſeveral parts. 

In an infant, a ſmall fiſſure is to be obſer- 
ved between the thin upper part, and the lower 
craggy part of each of theſe bones; which 
points out the recent union of theſe parts. 
Neither maſtoid nor fiy/cid proceſſes are yet to 
be ſeen. —Inſtead of a bony funnel like exter- 
nal meatus auditerius, there is only a ſmooth 
bony ring, within which the membrane of the 
drum 1s faſtened. At the entry of the Eu 
ftachian tube, the ſide of the tympanum is not 
completed. A little more outward than the 
internal auditory canal, there is a deep pit, o- 
ver the upper part of whoſe orifice the interior 
ſemicircular canal of the ear is ſtretched ; and 
ſome way below this, the poſterior ſemicircu- 
lar canal allo appears manifeſtly. 

OS OCCIPITIS*®, ſo called from its = 
tion, is convex on the outſide, and concave in- 
ternally. Its figure is an irregular ſquare, or 
rather rhombaid ; of which the angle above is 


generally a little rounded ; the two lateral an- 


gles are more finiſhed, but obtuſe; and the 
lower one is ſtretched forward in form of a 
wedge, and thence is called by ſome the cunei- 


form 


* „15%, baſilare, proræ, memeriz, pixidis, Abraum, 


nervoſum, lambde. 
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rm proceſsIf one would, however, be very 
nice in oblerving the ſeveral turns which the. 
edges of the os z2ccipitis make, five. or ſeven 
fides and as many angles of this bone might 
be deſcribed. | 

The external ſurface is convex, except at 
the cuneiform apophyſe, where it is flatted. At 
the baſe of this triangular proceſs, on each ſide 
of the great hole, but more advanced forwards 
than the middle of it, the large oblong protu- 
berances, named the condyles, appear, to ſerve 
for the articulation of this bone with the 
firſt vertebra of the neck. The ſmooth ſurface, 
of each of-theſe condyloid proceſſes is longelt 
from behind forwards, where, by their oblique 
ſituation, they come much nearer to each o- 
ther than they are at their back part. Their 
inner ſides are lower than the external, by 
which they are prevented from fliding to either 
{fide out of the cavities of the firſt vertebra (a). 
In ſome ſubjects each of theſe plain ſmooth 
ſurfaces ſeems to be divided by a ſmall riſing 
in its middle; and the lower edge of each 
condyle, next the great foramen, is diſconti- 
nued about the middle, by an interveening 
notch: Whence ſome (5) alledge, that each of 
theſe apophy/es is made up of two protuberan- 
ces-—Round their root a {mall deprefion and 
ſpongy roughneſs is obſervable, where the li- 
gaments for ſurrounding and ſecuring their ar- 
ticulations adhere. — Though the motion of the 
head is performed on the condyles, yet tl 
.center of gravity of that globe does not fall 

between 


(a) Galen, de uſu part lib. 12. cap. 7. 
( Diemerbroeok, anat. lib. 9. cap. 6. 
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between them, but is a good way further for: 
ward; from which mechaniſm it is evident, 
that the muſcles which pull the head back, 
muſt be in a conftant ſtate of contraction; 
which is ſtronger than the natural contraction 
of the proper flexors, elſe the bead would al- 
ways fall forwards, as it does when a man is a- 
ileep, or labours under a pally, as well as in in- 
fants, where the weight of the head far ex- 
ceeds the proportional ſtrength of theſe muſ- 
cles. 'This ſeeming diſad vantageous ſituation 
of the condyles is however of g good uſe to us, 
by allowing ſufficient ſpace for the cavities of 
the mouth and fauces, and for lodging a ſuſh- 
cient number of muſcles, which commonly ſcrve 
for other uſes; but may at pleaſure be direct- 
ed to act on the head, and then have an ad- 
vantageous lever to aft with, io as to be able 
to ſuſtain a conſiderable weight appended, or 
other force applied, to pull the head back 

Somewhat more externally than the condyles 
there is a ſmall riſing and femilun ned hollow 

in each ſide, which make put of the holes, 
common to the'occipital and petrous bones.—im- 
mediately behind this, on each fide, a ſcabrous 
ridge is extended from the middle of the con- 
dyle, towards the root of the maſcid proceſs. 
Into this ridge the muſculus lateralis, common- 
ly aſcribed to Fallopius, is inſerted. — About the 
middle of the external convex lurface, a large 
arch runs crofs the bone; fromthe upper late- 
ral parts of which the occipital multies have 
their riſe; to its middle the frapezii are at- 
tached: and half way between this and the 
great hole, a leſſer arch is extended. In the 
_:hotlaws 
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hollows between the middle of theſe arches 
the cemplexi are inſerted ; and in the depreſſi- 
ons more external and further forward than 
theſe, the ſpignil are inſerted, —Between the 
middle of the leſſer arch and the great hole, 
the little hollow marks of the recti minores ap- 
bear; and on each fide of theſe the fleſhly in- 
ſertions of the chu ſuperiores and refth. ma- 


eres make depreſſions. —Tarough the middle of 


the two arches a {mall ſharp ſpine is placed, 

which ſerves as ſome ſort,of partition between 
| rhe muſcles of different fides, or rather is ow- 
ing to the action of the muſcles depreſſing, the 
bone on each ſide of i it, while this part 1s free 
from their compreſſion.— Theſe prints of the 
muſcles on this bone are very ſtrong and plain 
in ſome ſubjeas, but are not fo dittin& in o- 
thers-— All round the great Faramen the edges 
are unequal, for the firmer adheſion of tue 
ſtrong circular ligament which goes thence to 
the firſt vertebra.— One end of each lateral or 
moderator ligameat of the head, is fixed to a 
rough ſurface at the fore part of each condyle, 
and the perpendicular one is connected to a 
rough part of the edge of the great hole between 
the two condyles.—Imme9%iately before the con- 
clyles, two little depratigng are made in the ex- 
ternal furface of the cunziform proceis, for the 
intertion of there anterigres minores muſcles 
which are unjuſtly afcrived to Cowper : and till 
further forward, near the ſpheudid bone, are 
two other ſuch depreſſions, for the reception 


of the recti anteriores majores. When we con- 


fider the ſize of the prints of muſcles on the 
L + -* occipital. 
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occipital bone, before and behind its condyles,. 
and at the fame time, compare their diſtances 


from theſe centers of motion of the head, we 


mult fee how much ſtronger the muſcles are 
which pull the head backwards, than thoſe arc 
which bend it forward; and how much greater 


force the former acquire by the Jong lever 


they act with, than the latter which are inſert- 
ed ſo near the condyles, This great force in 
the extenſor muſcles is altogether neceſſary, 
that they might not only keep the head from 
falling forward in an erect poſture, but that they 
might ſupport it when we bow forward in the 
molt neceflary offices of ſocial life, when the 
weight of the head comes to act at right angles 


on the veriebræ of the neck, and obtains a a 


long lever to act with. 

On the inner ſurface of the os cccipitis we 
ſee two ridges; one ſtanding perpendicular, 
the other running horizontally acroſs the firſt. 
Tue upper part of the perpendicular limb of 
the croſs, to which the fax is fixed, is hollow- 
ed in the middle, or often on one fide, for the 
_ reception of the ſupert:r longitudinal fin us, 
and the lower part of it has the ſmall or third 
proceſs of the dura-mater faſtened to it, and is 
ſometimes hollowed by the occipital ſinus. Each 
fide of the horizontal limb is made hollow by 
the lateral ſinuſes irvcloſe@ in the tranfrerte 
proceſs of the dura mater; the fia in the 
right ſide being generally a continuation of the 
one made by the longitudinal ſinus in the per- 
pendicular limb, and therefore is larger than 
iheleft one (a) -——Rountd the middle of the 
LT croſs 
(4) Morgagn. Adverf. anat. 6, animad. r. 
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croſs there are four large depreſſions ſepara- 
ted by its limbs; the two upper ones being 
formed by the back part of the brain, and the 
to lower ones, by the cerebellum. Farther 
forward than the laſt mentioned depreſſions, is 
the lower part of the Y for the lateral ſinus 
on each ſide. The inner furface of the cu- 
neiform apophęſe is made concave for the re- 
ception of the medulla oblongata, and of the 
boſilar artery —A furrow is made on each fide, 
near the edges of this proceſs, by a finus of 
the dura mater, which empties itſelf into the 
lateral /nzvs (5), | 

The holes'of this bone are commonly five 
proper, and two common to it and to the fem- 
prral bones. —The firſt of the proper holes, 
called ſoramen magnum“ from its ſize, is im- 
mediately behird the wedge- like proceſs, aud 
allows a paſſage to the medulla obngata, ner- 
v1 gcceſhrii, to the vertebral arteries, and ſomes: 
times to the vertevral veins. At each 
ſide of this great hole, near its fore part, and - 
immediately above the condyles; we always 
find a hole, ſometimes two, which ſoon unire 
again into one that opens externally; thro” theſe 
the ninth peir of nerves go out of the ſcull.— 
The fourth and fifth holes pierce from behind 
the condyle of each fide into the e of the 
lateral finu/zs; they ſerve: for the paſlage of 
the cervical veins to theſe finujſes. Often one 
of theſe holes is wanting, tomettmes both, 
when the veins paſs thro? the great foramen. — 
Beſides theſe five, we frequently meet with o- 
ther holes near the edges of this boae, for the 
I 3 + © tranfmiffien.: 


(a) Alhin. de oſſb. S 65, 


Rachiteie, Mednlæ frinaks, 
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trnaſmiſſion of veins; but their number and: 
diameter are very uncertain. The two com- 
mon /oraminga- are the large irregular holes, 
one in each ſide, between the ſides of the cu. 
neiſorm proceſs, and the edges of the petrous 
bones, Tn a recent ſubject, a ſtrong membrane 
runs croſs from one fide to the other of each 
of theſe holes; in ſome heads I have ſeen this. 
membrane cflified, or a bony partition dividing 


each hole; and in the. greater number of a- 


dult ſculls, there is a ſmall ſharp-pointed pro- 


ceſs ſtands out from the os petroſum, and a. 


more obtuſe riſing in the occipital bone, be- 
tween which the partition is ſtretched. Behind 
this partition, where the largeſt ſpace is left, 
the lateral fraus has its paſſage; and before it. 


the eight pair of nerves and acce/tr.us make 


their exit out of the ſcull; and ſome authors 


ſay, an artery paſſes thr rough tais hole, to be 


beſtowed on the dura mater. 

The occipital bone is among the thickeſt of 
ihe cranium, though une qually ſo; for it is 
ſtronger above, where it has no other. defence 
than the common teguments, than it is below, 


where being preſted by the lobes of the brain 
and cerebellum on one ſide, and by the. action 


of the muſcles on the other, it is ſo very thin, 


as to be diaphanous in many ſeulls: But then 
theſe muſcles ward. of injuries, and the ridges 


and ſpines, which are frequent here, make it 


ſufficiently ſtron * to reſiſt ordinary forces. 
The tables and arplce are tolerably diſtinét in 


this bone, except where it is ſo thin as to be- 
eome diaphanous. 
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The occipital bone is joined above to the / 
a parietalia and triquetra when preſent, by the 


{an;bdoid ſuture ; laterally to the tempo- 
ral bones, by the additamenta of the lambdoid_ 
ſuture ; below to the /phenoid bone, by the 
end of its cuneiform procets, in the ſane way 
that epiphyſes and their bones are joined : For 


in children a ligamentous cartilage is inter- 


poſed between the occipital and fahenoid bones, 
which gradually turns thinner, as each of the 
bones advances, till their fibres at laſt run in- 
to each other; and, about fixteen or eighteen 
years of age, the union of theſe two bones 
becomes ſo intimate, that a ſeparation cannot 
be made without violence. The 0s cccipitis 
is joined by a double articulation to the firſt 
vericbra of the neck, each condyle being re- 
ceived into a ſuperior oblique proceſs of that 
vertebra. What motion is allowed here, we 
ihu!l conſider afterwards, where the vertebre 
are deſcribed. 

The uſes of this bone appear from the pre- 
ceeding deſceiption, and therefore need not be 
repeated. 

An infant born at the full time, has this 
bone divided, by unoſſified cartilages, into four 
parts. — The firſt of theſe is larger than the 
other three, is of a triangular ſhape, and con- 
ſtirutes all the part of the bone above the 
great foramen. Generally fiſſures appear in 
the upper part and fides of this triangular bone, 
when all the cartilage is ſeparated by macera- 
tion; and ſometimes little diſtin bones are, 
ſeen towards the edges of it, —The ſecond and 
third pieces of this bone are exactly alike, and 

ſituated 


Os a F* 
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ſituated on each fide of the great foramen ; 
from which very near the whole condyles are 
produced); and they are extended forwards al- 
moſt to the fore part of the hole for the ninth 
pair of nerves The ſourth piece is the cu- 
neiform proceſs, which forms a ſmall ſhare of 
the great hole, and of theſe ſor the niath pair 
of nerves, and of the condyles: betwixt it 
and the /phenoid bone, a cartilage is interpoſed. 
Of the eight boves which belong to the cra- 
nium, there are only two which are not vet de- 


ſcribed, viz. the ethmeid and ſphengid. Theſe 


we already mentioned, in complaitance to the 
generality of writers on this ſubject, as bones 
common to the cranium and face, becauſe they 
enter into the compoſition of both: but the 
ſune reaſon might equally be uſed for calling 
the frontal bone a common one too. I ſhall, 
however, paſs any idle diſpute about the pro- 
priety of ranging them, and proceed to exa- 
mine the ſtructure of the bones themſelvcs. 

OS ETHMOID ESI, or the fieve-lik? 
bone, has got its name from the great num- 
ber of ſmall holes with which that part of it 
firlt taken notice of is pierced. When this 
bone is entire, the figure of it is not eaſily de - 
ſcribed ; but, by a detail of its ſeveral parts, 
ſome idea may be afforded of the whole; and 
therefore I ſhall dittinguifa it into the cribri- 
erm lamella with its proceſs, the na/al lamel- 
2 celiulz, and eſſa ſyongicſa. 

The thin horizontal ame lla, is all (except. 
its back part) pierced obliquely by a great num- 


ber of ſmall holes, through which the fila- 


| ments. 


g *-Cribtiforme, TTreNyoel91;, ſpongiforme, etiſtat um. 


criſta. 


* 
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ments of the olfactory nerves paſs. In a recent 
fubject, theſe holes are ſo cloſely lined by the 


dura mater, that they are much leſs conſpicu- 


ous than in the ſbeleton.. From the middle 
of the internal fide of this plate, a thick pro- 
ceſs riſes upwards, and, being higheſt at the 


fore part, gradually becomes lower, as it is 
extended backwards. From ſome reſemblance 


which this proceſs was imagined to have to a 
cock's comb, it has been called criſta galli “, 
The Falx is connected to its ridge, and to the 
unperforated part of the cribriform plate. 
When the criſta is broke, its baſe is ſometimes 
found to be hollow, with its cavity opening in- 
to the noſe (a). Immediately before the 

higheſt part of this proceſs, is the blind hole 

of the Frontal bone, which, as was formerly 

remarked, is often in a good meaſure formed 
by a notch in the fore part of the root of the 


From the middle of the outer ſurface of the. 


cribriform lamella, a thin ſolid plate is extend- 


ed downwards and forwards, having the fame 
common baſe with the criſta galli. Generally it 
is not exactly perpendicular, but is inclined to 


one fide or other, and therefore divides the ca- 


vity of the noſe unequally. Its inclination to 
one ſide, and flexure in the middle, is ſome- 
times ſo great, that it fills up a large ſhare of 


one of the noſtrils, and his been miſtook for 


a polypus there. Alt is thin at its riſe, and ra- 
ther ſtill thinner in its middle; yet afterwards, 
towards its lower edge, it becomes thicker, 

| 1 that 


. Verruca praeduta, ſeptum oſſis ſpongio fi. 
(%) Palſyn Anat. chir, tr. 4. chap. 15. 
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that its conjunction wich the bones. and middle 


cartilage of the noſe might be firmer. 
At alittle diſtzance from each fid2 of this 


external proceſs, a cellular and ſpongy bony 


ſubſtance depends from the cribriform plate. 


The number and figure of the cells in this ir- 
regular proceſs of each ſide, are very uncer- 
tain, and not to be repreſented in words; on- 
ly the cells open into each other, and into the 
cavity of the noſe: The uppermoſt, which are 
below the aperture of the trantal /nufes, are 


formed like funacls. The outer ſurface of 


theſe cells is ſmooth and plain, where this bone 
_ aſſiſts in compoſing the orbit; at which place, 


on each fide, it has got the name of os pla- 


num on the upper edge of which, a ſmall 
notch or two may ſometimes be obſerved, 


which go to the formation of the internal or- 
bitar holes ; as was remarked in the deſcription 


of the "IE, bone. 


Below the cells of each nde, a thin plate is 
extended inwards; and then bending down, it 


This ſpongy part is triangular, with a ſtreight 


upper edge placed horizontally, an anterior one 


flanting from above, downwards and forwards, 


and with a pendulous convex oe below, —The 


upper and lower edges Eb pep 180 a 3 0 


point behind. —— NN this pe 


gy part next tot ry CY 
and its external ſi Mis co e. My 8584 


procefies of the ethmoid bone have got the 


name of ofa ſpongigſa, or turbinata ſuperiora, 


from their ſabſtance, figure, and ſituation. 
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All the prominences, cavities and mz2anders 
of this ethmoid. bone, are covered with a con- 
tiauation of the membrane of the noltrils, in 
a recent ſubject. Its horizontal cribriform 
plate is lodged between the orbitar proceſſes of 
the Frontal bone, to which it is joined by the 
ethmoid ſuture, except at the back-part 1 
it is connected with the cuneiform bone, by a 
ſuture common to both theſe bones, though 
it is generally eſteemed part of the /phenoi-' 
dal. —— Where the n plana are contiguous 
to the frontal bone within the orbit, their 
conjunction is reckoned part of the tranſverſe 
ſuture — —Farther forward than the i plana, 
the cells are covered by the va unguis, which 
are not only contiguous to thele cells, but can- 
not be ſeparated trom them, without breaking 
the bony ſubſtance ; and therefore, in juſtice, 
thoſe bones ought to be demonſirated as part 
of the ethmcid bone. —— Below the u unguis 
and plana, theſe cells and % ſpongio/a are o- 
verlopped by the maxillary bones. Phe cel- 
lular part of each palate bone 1s contiguous 
to each g fl:num and cells backwards. — The 
lower edge of the naſal perpendicular plate is 
received into the furrow of the vomer, Its 
poſterior edge is joined to the fore-part of 
the proceſſus azygos of the ſphenoid bone. 
Its upper edge joins the najal proceſs of the 
Frontal and naſal bones, and its anterior one is 
connected to the middle cartilage of the noſe. 

From all which, the nies of this bone are e- 
vident, viz. to ſuſtain the anterior lobes of the 
brain; to give paſſuge to the oiftactory nerves, 
and attachment to the fal/x; to enlarge the 
| | organ 
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organ of ſmelling, by allowing the membrane 
of the noſe a great extent; to-ſtraiten the pal- 
ſage of the air through the noſe, by leaving 
only a narrow winding canal, on the ſenſible 
membranous fides of which the ſubſtances con- 
veyed along with the air muſt ſtrike ; to form 
part of the orbit of the eyes and /eptum na- 
rium; while all its parts are fo light as not to 
be in hazard of ſeparating dy their weight; 
and they are fo thin, as to form a large ſurface, 
without occupying . much ſpace. This brittle 
ſubſtance, however, is ſufficiently protected 
trom external injuries by the firm bones which 
cover it. To 

If this bone is ſeized on by any corroding 
matter, we may eaſily conceive ' what deſtruc- 
tion may enſue. Hence it is, that an ezaena is 
difficult to cure; and that, in violeht /curvrgs 
or in the lues venerea, the fabric of the noſe, 
the eyes, and life itſelf are 'in danger. —The 
| uation of the naſal plate may ſhew us, how 
dangerous a fracture of the bones of the noſe 
may be, when made by a force applied to their 
middle fore part, of a perſon in whom this na- 
ſal plate is perpendicular. 5 

The ethmoid bone of ripe children is divid- 
ed into two by a perpendicular cartilage, which, 
when offified, is the criſta galli, and nafal 
plate: but its other parts are ofhfied and com- 
plete. d 
N OS SPHENOTDES*, or wedge-like 
bone, fo called becauſe of us ſituation in the 

1 8 Ms | middle 


Cuneiforme, TFoAvpopPov, multiforme, paxillum, eri- 
bratum palati, colatorii, cavilla, baſilare. 
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middle of the bones of the cranium and face 
is of fuch ge irregular figure, that I know not 
any thing to which it may be likened, unlefs, 
perhaps, it bear ſome faint reſemblance to a 
bat with its wings extended. 

When we view the external ſurface of the 
os ſphencides, two or three remarkable pro- 
ceſſes from each ſide of it may be obſerved, 
which are all of them again ſubdivided.— The 
Arſt pair is the two large lateral proceſſes or 
wings; the upper part of each of which is 
called the temporal proceſs, becauſe they join 
with the temporal bones in forming the 
temples, ard the feat for ſome ſhare of the 
crotaphite muſcles. That part of the wings 
which jutts out towards the infide, ſomewhac 
lower than the temporal apsphy/es, and is ſmooth 
and hallowed, where it makes up part of the 
orbit, is thence named orbitar proceſſes. Be- 
hind the edge, ſeparating theſe two proceſſes, 
there is often a ſmall groove, made by a branch 
of the ſuperior maxillary nerve, in its paſſage 
to the temporal muſcle, The loweſt and back 
part of each wing, which runs out ſharp to 
meet the of/a petroſa, has been ſtyled the /þi- 
nous procels: From near the point of which 2 
ſharp pointed proceſs is frequently produced 
downwards, which ſome cali /ftyliform, that 
affords origin to the ftery-flaphylinus exter- 
nus muſcle. From this ſtyloid proceſs a very 
ſmall groove is extended along the edge of 
the bone to the hollow at the root of the in- 
ternal plate of the following proceſſes, which 


forms 
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forms part of the Euftachian tube (a). The 
ſecond pair of external proceſſes of the cunei. 
Form bone is the two which ſtand out al. 
moſt perpendicular to the baſe of the ſcull. 
Each of them has two plates, and a middle 


Jolla facing backwards, and thould, ta carry on 


our compariſon, be likened to the bat's legs, 
but are commonly ſaid ro reſemble the wings 
of that creature ; and therefore are named 
pterygoid or aliform * proceſſes. The external 
plates are broadeſt, and the internal are longeſt. 
From each ſide of the external plates the pte- 
7ygoid muſcles take their riſe. At the root of 
each internal plate, a ſmall hollow may be re- 
marked, where the muſculus pterysftaphylinus 
internus, or circumflexus palati riſes, and ſome 
Mare of the cartilaginous end of the Euſtachi- 
an tube reſts; and, at the lower end of the 
ſame plate, -is a hook-like riſing or proceſs, 


round which the tendon of the laſt- named 


muſcle plays, as on a pulley. From the edge 
of the external plate ſome ſmall tharp ſpikes 
ſtand out ; but their number and bulk are un- 
certain, To theſe another pair may be add- 
ed, to wit, the little triangular thin proces, 
which comes from each fide of the body of the 
ſphenoid bone, where the pterygoid proceſſes are 
riſing from it, and are extended over the lower 
part of the aperture of the /inus as far as 
to join the ethmaid bone, while their body 

| hangs 


(2) Winſlow, Expoſition anatomidue du corps humain, 
traite des os ſecs, S 233, 
* Naviculares. | 
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hangs down into the nares (a). Beſides theſe 
Pairs of proceſſes, there is a tharp ridge which 
ſtands out from the middle of its baſe : Becauſe 
it wants a fellow, it may be called proceſſus 
azygos. The lower part of this proceſs, where 
it is received into the vcmer, is thick, and often 
not quite perpendicular, but inclining more to 
one fide than the other, The fore-part of 
this proceſs, where it joins the naſal plate of 
the 9s ethmiides, is thin and ſtreight, Theſe 
two paris have been deſcribed as two diſtinct 
proceſſes by ſome, | e 
The depreſſions, ſinuoſities, and oe, on 
the external ſurface of this henoid bone, may 
be reckoned up to a great number, viz. two 


on the temporal apophy/es where the crotaphite 


muſcles lodge. TWO on the orbitar proceſſes, 
to make way for the globes of the eyes. 
Twobetweenthe temporal and ſpingus proceſſes, 
for receiving the temporal bones. " 


Two be- 
tween the plates of the prerygaid proceſſes, where 
the muſculi pterygeidei interniand ꝑtery flaphy- 
lint interni are placed. Two between 
the pterygoid and orbitar proceſſes, for forming 
the holes common to this and to the cheek and 
maxillary bones. Two on the lower ends of 
the aferm proceſſes, which the palate bones 
enter into. Two at the roots of the fem. 
poral and pterygoid proceſſes, where the largeſt 
ſhare of tlie external pferygaid muſcles have 
their riſe. Two at the ſides of the pro- 
ceſſus azygos, for forming part of the noſe, &c. 
What I deſcribed under the name of tempo- 

K 2 4 ral 


(a) Albin. Tab off. 5. fig 2. 6. A A. —— Bertin Me m. de 
I'acad des {cjienccs 1744.— uc. planche. viii. fig. 2.3. 4. 5.6. 


112 Or THE SKELETON: 


ral and ſpincus proceſſes on the out. ſide of the 


icull, are licewiſe ſeen on its inſide, where they 
are concave, for receiving part of the brain; 
and commonly three apophy/es on the internal 
ſurface of the /phercid bone are only mention- 
ed. Iworilng broad from the fore-part of 
its body, become ſmaller as they are extend- 
ed obliquely backwards. The third ſtanding 


on a long tranſverſe baſe, near the back-part 


of the body of this bone, riſes nearly erect, and 
of an equal breadth, terminating often in a 
little knob on each fide. The three are called 


clinoid, from ſome reſemblance which they 


were thought to have to the ſupporters of a 
bed. Sometimes one or both the anterior c#:- 
noid proceſſes are joined to the ſides of the po- 
ſterior one, or the body of the bone itſelf, —— 


From the roots of the anterior clinoid proceſſes 


the bone is extended on each ſide outwards 


and forwards, till it ends in a ſharp point, 
which may have the name of the tran/ſver/e 


ſpmous pracefles ——Between, but a little far- 


ther back than the two anterior clingid pro- 


cefles, we ſee a protuberance conſiderably 
ſmaller than the poſterior clinaid proceſs, but 


of its ſhape.—Anather proceſs from between 
the tranſverſe proceſſes, often forces itſelf for- 


wards into the 0s ethmoides., 

; Within the ſcull, there are two finuoſitics 
in the internal part of each wing of the /phe- 
x6id bone, for receiving the middle part of the 
brain. One between the tranſverſe ſpinous 
proceſſes, for lodging the part of the brain 


' where the crura medulle oblongatæ are. —Im- 


& 


mediately be{ore the third or middle clinoid 


proceſs, 


4 


8 
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proceſs, a ſingle pit generally may be remark- 
ed, from which a / goes out on each fide 
to the holes through which the optic nerves 
paſs. The pit is formed by the conjoined op- 
tic nerves; and in the V theſe nerves are 
lodged, as they run divided within the ſcull.— 
Between that third protuberance and the poſte- 
rior clijnoid proceſs, the larger pit for the glan- 
duia pituitaria may be remarked. This cavity, 
becauſe of its reſemblance to a Turki/p ſaddle, 
is always defcribed under the name of ella 
Furcica, or epbippium On the ſides of the 
poſterior clincid procets a ſeſſa may be remarks. 
ed, that ſtretches upwards, then is continue 
forwards along the fides of the /ella Turcica, 
ner to the anterior clincid proceſſes, where a 
pit on each tide is made. Theſe foe point 
out thecourſe of the two internal caretid ar- 
teries, after they have entered the ſcull.— Be- 
lides all thete, feveral other Vπν may be ob- 
ſetved, leading to the ſeveral holes, and im- 
printed by the nerves and blood-veſſels. 

The holes on each fide of the os [phenoides 
are {ix proper, and three common. The 
Air is the round one immediately below the an- 
ter ior clinoid proceſſes, for the paflage of the 
optic nerve, and of the branch of the inter- 
nal carotid artery that is ſent to the eye. 
The ſecond is the Foramen lacerum, or large 
lit between the tranſverſe ſpinous and orbitar 
proceties : The interior end of which. lit is 
large; and, as it is extended outwards, it be- 
comes narrower, The outer end of it is form- 
ed in the os /rontis; and therefore this might 
be reckoned. among the common Foramina. 
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Through it the third, fourth, the firſt branch of 


the fifth, and the greater ſhare of the ſixth 
pair of nerves, and an artery from the inter- 


nal carotid, go into the orbit. Sometimes a 
ſmall branch of the external carotid enters near 
its end, to be diſtributed to the dura mater (a). 
and a vein, ſome call it the venus duct, or, 
Nuck's aguadutt, returns through it to the ca- 
vernous finus. The third hole, ſituated a 
little below the one juſt now deſcribed, is called 
rotundum, from its thape. It allows patiage 
to the ſecond branch of the fifth pair of nerves, 
or ſuperior maxillary nerve, into the bottom 
of the orbit. Lhe fourth is the /oramen 9- 
vale, about half an inch behind the round hole. 


Through it the third branch of the fifth pair, or 


Inferior maxillary nerve, goes out; and ſome— 
times a vein from the dura meter paſſes out 
here (45).,— Very near the point of the ſpinous 
proceis is the fif:h hole of this bone: It is 
ſmall and round, for a paſſage to the largeſt 
artery of the os mater, which often is ac- 
companied with a vcin,- —The % proper 
hole (c) cannot be well ſeen, till the cuneiform 
bone is ſeparated from all the other bones of 
the cranium; for one end of it is hid by a ſmall 
protuberance of the internal plate of the ptery- 
goid proceſs, and by the point of the proceſſus 

Y | | petreſus 


(a) Winſlow, Expoſition anatomique du corps humain, 
traite des arteries, S 60. ct de la téte, § 26. 

(b) Ingraſſ. Commentar. in Galen. de ofÞib. lib. 1. com- 
ment. 8. | 

(c) Veſal. Anat. lib. 1. cap. 12. Euſtach. tab. 
46. fig. 13. & 16. —Vidus Vidius, Anat. lib. 2. tap. a, ex- 
pligat: tab. 5. & tab. 5. fig. 8. 9. 10. lit, O. 
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petroſus of the temporal bone. Its canal is ex- 
tended above the inner plate of the pterygoid 
proceſs ; and where it opens into the cavity of 
the noſe, it is concealed by the thin laminous 
part of the palate bone. Through it a conſide- 
rable branch of the ſecond branch of the t= 
pair of nerves is reflected. Olten in the 
middle of the /e!la Turcica a ſmall hole or two 
pierce as far as the cellular ſubſtance of the 
bone; and ſometimes at the ſides of this lla, 
ons or more {mall holes penetrate into the 
ſohenoidal ſinuſes. Theſe obſervations afford- 
ed ſome anatomiſts (a) an argument of weight 
in their days in defence of Galen (6), who af- 
ſerted the deſcent of the pituita that way into 
the fuſes below. 8 
The firſt of the common holes is that unequal 
fiſſure at the ſide of the fella Turcica, between 
the extreme point of the os petro/um and the 
ſpincus proceſs of the cuneiform bone. This 
hole only appears after the bones are boiled ; 
for in a recent ſubject its back part is covered 
by a thin bony plate that lies over the internal 
carotid artery, and further forward it is filled 
with a cartilaginous ligament, under which the 
cartilaginous part of the Fuſtachian tube is 
placed : It was by this paſſage that the ancients 
believed the /imy matter was conveyed from 
the eumunctory of the brain, the glandula pi- 
tuitaria, to the fauces —The ſecond common 
hole is the large diſcontinuatian of the exter- 
nal fide of the orbit, left between the orbitar 


proceſſes 


(a) Jac. Sylv. Ca lumniæ ſecundz amolitio.— Laurent. 
Hiſt. anat. lib. 2. queſt. 11. | 


(by Galen. De uſu part. lib, 9. cap. 1. 
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proceſſes of the cuneiform bone, the os max- 
illare, mala, and palati. In this large hole the 
fat for lubricating the globe of the eye and 
temporal muſcle is lodged, and branches of the 
ſuperior maxillary nerve, with ſmall arteries 


from the caroid and veins paſs— The FHird. 


hole is formed between the baſe of this bone 
and the root of the orbitar proceſs of the pa- 


lite bone of cach fide. Tarough this a branch - 
of the external carotid artery, and of the fe- 
cond branch cf the fifth pair of nerves, are 


zliowed a paſſage to the noſtrils, and a return- 
ing vein accompanies them. Sometimes, how- 
ever, this hole is proper to the palate bone, 
being entirely formed out of its ſubitance. 
Under the fella Trreica, and ſome way fur- 
ther forward, but within the ſubſtance of the 
ſrhencid bone, are two /:nu/es, ſeparated by a 
bony plate. Each of them is lined with a 
membrane, and opens into the upper and back- 
part of each noſtril by a round hole, which 
is at their upper fore part. This hole is not 
formed only by the os /phenoides, which has 
an aperture near as large as any tranſverſe 
ſection of the %, but allo by the palate 


boncs which are ee. to the fore part of 


theſe /inu/es, and cloſe them up, that hole on. 
ly excepted, which was already mentioned. 
Frequently the two ſinuſes are of uncqual ow 
menſions, and ſometimes there is only on 

large cavity, with an opening into one no- 
ftril. Theſe cavities are likewiſe ſaid (a) to 
be extended ſometimes as far back as the great 


ora men of the occipital bone, In other ſub- 


6 jects 
(4) Albin. de oſſib. $ 39. 
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jects they are not to be found, when the bone 


is compoſed of large cells (a). Some (5) men- 


tion a cavity within the partition of the ſinuſes ; 


but it is ſmall — The phenoidal ſinuſes ſerve the 


fame uſes as the frontal do. 

As this bone is extremely ragged and une- 
qual, ſo its ſubſtance is of very different thick- 
neſs, being in ſome places diaphanous; in o- 
thers it is of a middle thickneſs, and its mid- 
dle back Part ſurpaſſes the greateſt ſhare of the 
cranium in thickneſs. 

The os ſphencides is joined, by its wings, 
to the parzetal bones above, to the os frontis 
and a malarum before, to the temporal bones 
behind ; By the fore part of its body and 
ſpinous procefles, to the frontal and ethmoid 
bones ;—by its back part, behind the two finu- 
ſes, to the occipital, where it looks like a bone 
with the epiphy/es taken off, and, as was for- 
merly obſerved in the deſcription of the occ- 


pital bone, it cannot be ſeparated without wio- . 


lence in adults ;— 


to the palate bones, by 


the ends of the pterygeid proceſſes, and till - 


more by the fore-part of the internal plates of 
the pterygoid proceſſes, and of the ſinuſes to 


the maxillary bones, by the fore-part of the 


external pterygeid plates ;—to the vomer and 


naſal plate of the os ethmoides, by the pro- 


ceſſus azygos. All theſe conjunctions, except 
the laſt, which is a /chindyleſis, are ſaid to be 
by the ſuture proper to this bone; though it is 
at firit ſight evident, that ſeveral other ſutures, 

as 


(2) Veſal. lib. 1. cap. 6. 
(6) Id. ibid., 


\ 
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unequal and porous; 
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as the tranſverſe, ethmeidal, &c. are confounded 
with it. 

We ſee now how this bone is . to all 
the bones of the crarium, and to molt of the 
upper jaw; and therefore obtained the name 
of the wedge like bone. 

The uſes are ſo blended with the deſcription, 


as to leave nothing new to be added concerning 


then. 

The ſphenoidal bone is almoſt compleat in a 
fetus of nine months; only the great ale ſe- 
parate after maceration from the body of the 
bone. — The proceſſus azygos is very large and 
hollow ;—the thin triangular proceſſes are not 
oſſi fied the internal ſurface of the body is 
the /inu/es do not 


appear. 


Whoever is acquainted with each bone of the. 
cranium, can, without difficulty, examine them 


as they ſtand united, ſo as to know the ſhapes, 
ſizes, . diſtances, &c. of their ſeveral parts, 
and the forms, capacities, &c. of the cavities 
formed by them, which is of great uſe towards 
underſtanding the anatomy of the parts conti- 
guous to, contained within, or connected to 
them. Such a review is neceſſary, after con- 
fidering each claſs of bones. Thus the orbits, 


noſtrils, mouth, face, head, ſpine, thorax pelvis, 
trunk, extremities, and ſkeleton, ought likeways 


to be ee ard 


The Fc is the irregular. pile of bones, 
_ compoſing the fore and under part of the head, 
which is divided, by authors, into the upper 


and lower ma xille or jaws. 


The 


* Dt 
we 
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The ſuperior maxilla * is the common de- 
lignation given to the upper immoveable ſhare - 
of the face; though, it we would follow Cel- 
ſus (a), we ſhould apply the word maxilla to 
the lower jaw only, and the name malla to 
this upper jaw. In complaiſance to prevailing 
cuſtom, I ſhall, however, uſe the terms as 
now commonly. employed. The ſhape of the 
ſuperior jaw cannot catily be expreſſed ; nor is 
it neceſſary, provided the ſhape and fituation 
of all the bones which compoſe it are deſcrib- 
ed. It is bounded above by the tranſverſe ſu- 
ture, behind by the fore-part of the ſphencid 
bone, and below by the mouth. 

The upper jaw conſiſts of {ix bones on each 
{ide, of a thirteenth bone which has no fel- 
low, placed in the middle, and of fixteen 
teeth. The thirteen bones are two ofa nat, 
two % unguir, two ofa malarum, two «ofa 
maxillaria, two u palati, two ofa ſpongioſa 
infericra, and the vemer. 

The /a naſi are placed at the upper part 
of the noſe ;——the a unguis are at the in- 
ternal canthi of the orbits; J malarum 
form the prominence of the cheeks ;——ofa 
ma xi/laria form the fide of the noſe, with the 
whole lower and fore part of the upper jaw, 
and the greateſt ſhare of the roof of the 
mouth; — a palati are ſtiiuated at the back- 
part of the palate, noſtrils, aud orbit; — 
ſpongioſa are ſeen in the lower part of the na- 
res ;—and the vomer helps to ſc parate theſe two 


cavities. 


The 


* Tia, Yve, mandibula. 
(a Lib. 8. cap. 1. 
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The bones of the upper jaw are joined to 
the bones of the ſcull by the /chindylefts and 


* 


ſutures already deſcribed as common to the 


cranium and face, and they are connected to 
each other by gemphoſis and fifteen ſutures, 

The gomphaſis only is where the teeth are 
fixed in their ſockets, and the /chindyle/is is 
only where the edges of the vamer are joined to 
other bones. 

The ſutures are generally diſtinguiſhed by 
numbers, which have been differently applied; 


and therefore I join thoſe (a) who prefer the 


giving names to each, which may be eaſily 
contrived from theig fituation, or from the 
bones which they connect. 

The firſt is the anterior na/a! *, which is 
ſtreight, and'placed longitudinally in the middle 
fore-part of the noſe. 

The ſecond and third are the lateral naſalt, 
which are at each ſide of the noſe, and almoſt 
parallel to the firſt ſuture. 

Each of the two /acrymal is almoſt 6 
cular, and is placed round the lacrymal groove. 

The ſixth and ſeventh are the internal orbi- 
tar : each of which is extended obliquely from 
the middle of the lower fide of an orbit to the 
edge of its baſe. | 

The two external orbitarsare continued, each 
from the end of the internal orbitar, to the 
under and fore-part of the cheek. 


The 


(a) Vander anden Medicin. phgſiolog. cap. 13. art. 2. 
$ 10. - Rolfinc. Anat. lib. 2. cap. 25.— Schenk. Schpl. 
part. S ulr. par. 2. cap. 5. 

* Naſalis recta. 

+. Nafalis oblique, 
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The tenth is the myſtachial, which reaches 
only from the lower part of the ſeptum narium 
to betweea the two middle dentes inciſores. 

The longitudinal palate * ſuture ſtretches 
from the middle of the foremoſt teeth through 

the middle of all the palate. 

The tranſverſe palate one + runs acroſs the 
palate, nearer the back than the fore-part of 
* | | | 

Each of the two palato maxillary is at the 
back part of the ſide of each noſtril. 

The fifteenth is the /pinous, which is in the 
middle of the lower part of the noſtrils. This 
may perhaps be rather thought a double ſc/rr- 
gyleſis. | | P 
The connection of the ofa {pongio/a to the 
fide of each noſtril, is ſo much by a mem- 
brane in young ſubjects, by a ſort of hook, and 
afterwards by concretion or union of ſubſtance 
in adults, that 1 did not know well how to 
rank it: But if any chuſes to call it a ſuture, 
the addition of two tranſverſe naſa! ſutures 
may be made to thoie above named. 

Theſe ſutures of the face (formerly called 
harmonie) have not ſuck conſpicuous ip denta- 
tions as thoſe of the ſcull have; the bones 
Here not having ſubſtance enough for farming 
large indentations, and there being leſs neceſ- 
fity for ſecurity againft external injuries, or 
any internal protruding force, than in the cra- 
num. Theſe ſutures often diſappear in old 
people, by the bones running into each other ; 
which can do little prejudice, becauſe the prin- 
| cipal 


* Laquearis, palataria rea. 
+ Arcuata, palatina poſtica. 
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cipal uſe of the boncs being {> numerous here, 
is to allow them to be 1 into a proper 


form. 
It is evident, from the manner of the con— 


junction of theſe bones, that they can have no 


motion, except in common with the cranium. 

The purpoſes which this pile of bones ſerves, 
will be ſhewn in the VERN which I am to 

ive of each of them. 

O0SSA NASI, fo named from their 8 
ation at the root of the noſe, are each of 2 
irregular oblong ſquare figure, being broadeſt 
at their lower end, narreweſt a little highei 
than their middle, and becoming ee 
larger at the top, where they are ragged and 
thickeſt, and have a curvature forwards, that 
their connection with the Frontal bone might 
be ſtronger. Theſe bones are convex exter- 
nally, and thereby better feſiſt any violence 
from without; and they are concave internaily, 
for enlarging he Cave. y of the noſe. | 

The lower edge ot thele boncs is unequal, 
and is ſtretche 1 outwards and backwards, to 
join the cartilages of the noſtrils.— Their ante- 

rior ſide is thick, eſpecially above, and vacgual, 
that their conjunAion to cach other might be 
ſtronger ; and a {mall riiing may be remarked 

on their inner edge, where they are ſuſtained 
by the ſept um narium Their poſterior ff ide, 
at its upper halt, has externally a depreſſion, 

where it is over lopped tome way by the max!l- 

lary bones, while its lower half covers theſe 
bones : By which conujrance, they do not 
yield caſily to preſlure app'icd to their fore-part 


or fides. 
A 


J 


— 
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A finzll hole is f. requently to be obſerved on 
cheir external ſurface, into which two, three, 
or four holes, which appear Ty ternaily, termi- 
nate for the tranſmitlioa of ſmall veins ; ſome- 
times the holes go no further than the cancelli 
of che bones. . 

The nau bores are firm and ſolid, with 
very few coil; or cancelli in them the thin 
ſubitance of Which they conſiſt not requiriog 
much Marrow. 

They are joined above to the frontal bone, 


= 


by the middle ofthe tran/ver/e ſuture; — be- 


hind, to the maxillary bones, by the lateral na- 
/at futures; Below, to the cartilages of the 

ric; . —- Before, to one another, by the ante- 
ur na/al ſuture ;--—imernally, to the ſep?u 


; tht "71: 72. 


Theſe bones ferve ta cover and defend the 
root of the note. 

In an infant the nafal bones are proportio- 
nally ſhorter, and leſs thick at their upper part, 
than in an adult, but are other wiſe compleat. 

OSSAUNGUIS, or LAC RIMALIA. 


are fo named, becauſe their figure and magni- 


tude are lomething near to thoſe of a nail of 
one's finger, and becauſe the tears paſs upon 
them into the noe, 

Their External ſurface is compoſed of two 
ſmooth concavitics and a middle ridge. 
Thc depreſfion behind forms a ſmall ſhare of 
the orbit for the eye-ball to move on, and the 
one before is a deep perpendicular canal, or 
F0ga, larger above than below, containing parc 
of the lacrymal /ac and duf?; his is the part 
thet cught to be pierced in the great opera- 

A1 tion 


a 
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tion for the Atula lacrymalii.— This /»/a of. 


the bone is cribriform, or has a great number 
of ſmall holes through it, that the filaments 
from the membrane which lines it, inſinuatipg 
themſelves into theſe holes, might prevent u 
ſeparation of the membrane, and ſecure the 
bone in its natural ſituation.—— The ridge 
between theſe two cavities of the 65 unguis, is 
the proper boundary of the orbit at its inter- 
nal canthus ; and beyond which ſurgeons ſhould 
not proceed backwards in performing opera- 
tions here.—The internal or poſterior ſurface 
of this bone confiſts of a furrow in the mid- 
dle of two convexities. 

The ſubſtance of the os unguis is as thin as 
paper, and very brittle; which is the reaſon 
that thoſe bones are often wanting in ſkele- 
tons, and need little force to pierce them in li- 
ving ſubjecte. 

Each of theſe bones is joined, above, to the 
frontal bone, by part of the tranſverſe ſuture; 
behind, to the os planum of the ethmoid 
bone, by the fame ſuture ;- before, and below, 
to the maxillary bone, by the lacryma! ſuture, 
—internally, the oz unguis cover ſome of the 
finus ethmeidales ; nay, are really continuous 
with the bany /amel/z which mak2 up the 
fides of theſe cells; fo that they are as much 

art of the ethmoid bone as the 0/2 plana. 

Theſe unguiform bones compoſe the anterior 
internal parts of the orbits, lodge a ſhare of 
the lacryma! ſac and duct, and cover the eth- 
meid cells. Their ſituation and tender fub- 
ſtance make a raſh operator in danger of de- 


ſtroying a conſiderable ſhare cf the organ of 
ſmelling, 


; 
4 
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fmclling, when he is perform ing the operation 
of the fiſtula lacryma/is; but when theſe 
bones are hurt, they caſt off without much dif- 
ficulty, and conſequently the wound is ſoon 
carcd, uoleſs the patient labours under a gene- 
ral cacocthes, or there is a prediſpoſition in the 
bones to caries; in which caſe, a large train 
of bad ſymptoms follow, or, at beſt, the cure 
Proves tedious. 
Tack bones are fully formed in a new born 
child. | | 
2 6584 NALARU M *® was the name given 
by Ce!ſus, as was already remarxed, to all the 
upper jaw; but is now .approp: iated to the pro- 
winent ſquare bones which form the cheek 
on each ide. — Before, their ſurface is con- 
ve and ſmooth; backward, it is unequal and 
concave, for lodging part of the crotaphyte 
mulch. ON 
The four angles of each of theſe bones have 
been reckoned proceſſes by fome The one 
at the external cantus of the orbit, called the 
furerinr erbitar procels, is the longeſt and thick- 
ett; The ſecond terminates near the middle 
of the lower cdge of the orbit in a ſharp point, 
and is named the inferior erbitar} proceſs, ——- 
The third, placed near the lower part of the 
cheek, and thence called maxillary, is the 
ſhorteſt, and neareſt to a right angle. The 
fourth which is called zygomatic, becauſe it is 
extended backwards to the zygema of the tem- 
poral bone, ends in a point, and has one fide 
ſtreight, and the other flopping.— Between the 
| 3 : BE TWO > 


* Tugalia vel zygomatica, hypopia, ſubocularia. 
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two orbitar angles there is a concave arch, 
which makes about a third of the external cir- 
cumference of the orbit, from which a fifth pro- 
ceſs is extended backwards within the orbit, to 
form near one third of that cavity; and hence 
it may be called the internal orbitar proceſs. — 
From the lower edge of each of the u mala- 
rum, which is between the maxillary and 2ygo- 
matic proceſſes, the maſſeter muſcle takes its o- 


rigin; and from the exterior part of the zygomatic. 


proceſs, the mu/culus diſtortor oris riſes; in both 
which places the ſurface of the bone is rough. 

On the external ſurface of each cheek bone, 
one or more ſmall holes are eommonly found, 
for the tranſmiſſion of ſmall nerves ur blood- 
veſſels trom, and fometimes into the orbit. — 
On the internal ſurface are the holes for the 
paſſage of the nutritious veffels of theſe bones. 
A notch on the outſide of the internal 


* orbitar proceſs of each of theſe bones ailiits to 
form the great flit common to this bone and 
to the ſphenoid, maxillary, and palate bones. 


he ſubſtance of theſe bones is, in propor- 


tion to their bulk, thick, hard, and ſolid, Wich 
' fome cancel: 


Each of the / malarum is joined, by its 
fuperior and internal orbitar procefles, to the 


o frentis, and. to the orbitar procels of the 


ſphenoid bone, by the tranſverſe ſuture.: By 


the edge between the internal and inferior or- 
bitar proceſſes, to the maxillary bone, by the 


internal orbitar ſuture.—By the fide between the 
maxillary and inferior orbitar proceſs, again 


to the maxillary bone, by the external orbitar 
Ly! uture, 
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ſuture. By the zygomatic proceſs, to the os 
temporum, by the zygomatic ſuture, 

The cheek bones are entire, and full 9 

fied in all their parts in infants. 
0884 MAXILLARTIA SODPERIORA, are 
the largeſt bones, and conſtitute the far great- 
er part of the upper jaw, which has appro- 
priated the name of maxilzria to them. 
The figure of one of them, or of the two 
when joined, is ſo irregular, that words can 
ſcarce give an idea of it. 

The proceſſes of each  maxilzire may be 
reckoned ſeven.— The A is the long naſal 
one at its upper and fore - part, which is broad 
below, and turns ſmaller, as it riſes upwards, to 
make the ſide of the noſe. At the root of 
this, a tranſverſe ridge may bez obſerved with- 
in the noſtrils, which ſupports the fore-part of 
the upper edge of the os /p5ngioſum inferius, — 
The /ceondis produced backwards and outwards, 
from the root of the naſd procefs, to form the 

lower fide of the orbit; and therefore may be 
called :rbitar,—The edge of this orbitar pro- 
ceſs, and the ridge of the naſal one, which is 
continued from it, make a confiderable portion 
of the external circumference of the orbit. — 
From the proper orbitar proceſs, a very rough 
triangular ſurface is extended downwards and 

outwards, to be connected to the cheek-bone ; 
and therefore may be called the malar proceſs, | 
from the loweſt protuberant part of which 

ſome ſhare of the maſſeter muſcle takes its riſe, 
——Behind the orbitar proceſs, a large tubero- 
ſity or bulge of the bone appears, which is e- 
nos: the Hurth proceſs ——On the internal 
part: 
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part of this we often meet with a ridge, almott. 


of the ſame height with that in the naſal pro- 
ceſs, which runs  teanſverſely, and is covered by 
a ſimilar ridge of the palate bone, on which the 
back part of the upper edge of the os ongio- 
ſum inferius reſts. — 
this tuberoſity is rough for the origin of part 
of the external terygcid muſcle a), and more 

internally is ſcabrous, where the pilate and 
ſphenoid bones are joined to it.— That ſpon- 
gy protuberance * :t the lower circumference 
of this bone, where the ſockets for the teeth 
are formed, is reckoned the t. — The faxth 
is the horizontal plate, which forms the great · 
er part of the baſe of the noſtrils, and roof 
of the mouth; its upper ſurface, which be— 
longs to the noftrils, is very ſmooth, but the 
other below is arched and rougb, for the ſtrong- 
er adheſion of the membrane of the mouth, 
which is ſtretched upon it, and in chewing, 


ſpeaking, &c. might tee ile be liable to be 
ſeparated.— The ſeventh riſes like a ſpine from 
the inner edge of the laſt, and forms a ſmall 


part of the partition of the noſtrils. 

The depreſſions in each max!/iary bone are, 
1. A ſinuoſity behind the orbitar proceſs, made 
by the temporal muſcle. 2. A pit immediately 
before the ſame proceſs, where the origin of the 
muſculus elevater labiorum communis, and eleva- 
ter labii ſuperioris, with a branch of the fifth 
pair of nerves, are lodged ſecurely. 3. The 
hollow arch of the palate. 4. The ſemicircu— 


lar great notcb, or entry to the lower part of 
7 the.. 


of 


(a) Albin. de offib. 5 79, 
Wy g rv. 


The convex back- part of 


£ eo 


" — 
1 
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the noſtrils, betwixt the root of the naſal 
proceſs and ſpine of the palate-plate.—Be- 
iow this, the fore part of the bone is flatted, 
or ſometimes hollowed by the mn/culus depreſ- 
for labii ſuperioris. 5. Sockets for the teeth: 
The number of theſe ſockets is uncertain ; for 
the ſame number of teeth is not in all peo- 
ple, and the four backmoſt teeth of each fide 
of each jaw vary greatly in their number of 
roots; and when the teeth of a living perſon 
fall out, or are taken away, the ſockets fill up 
with an oſſeous net-work, which becomes ſolid 
| afterwards. 6. The lacrymal faſſa in the naſal 
gran which aſliſts the os unguis to form a paſ- 
age for the lacrymal duct. This part of the 
bone forming this a is ſo firm and ſtrong that 
a ſurgeon ſcarce can perforate it with the ordi- 
nary inſtruments for the fiſtula lacrymalis, and 
therefore ought to avoid it in doing this opera- 
tion Immediately on the outſide of this, there 
is a ſmall depreſſion, from which the inferior or 
leſſer oblique muſcle of the eye has its origin (a). 
7- The canal on the upper part of the great tu 
beroſity within the orbit, which is almoſt a com- 
pleat hole; in this a branch of-the ſuperior ma- 
xillary nerve paſſes. —Beſfides theſe, the ſupe- 
rior ſurface of the great bulge is concave, to re- 
ceive the under part of the eye —Immediate- 
ly above the tranſverſe ridge in the naſal pro- 
ceſs, a ſmall hollow is formed by the eg /pongle- 
Jum. In ſome ſubjects, the naſal. proceſs 


has a ſmall round pit above the lacrymal duct, 
where 


+ Bod9piz, duet, alveoli, foſſulæ, mortariola, fræna, 


locelli, cavæ, pralſep iola, loculamenta. | 
(a) Winſlow, Expoſition anatomique des os ſecs, § 2 76. 
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where the little tendon or ligament of the 
orbicular mnicle of the cye-lids js inferted, Tt 
is this tendon, and not the tendon of the 
larger oblique 8 of the eye, which there 


is tome bazurd of cutting in the operation of 


the: Aula lac ym ulis. 

The holes of this bore are two] proper and 
to common, which are always to be found, 
beſides ſeveral others, whoſe magnitude, num- 
ber, &c. are uncertain. 
proper is the external erbitar, immediately be- 
low the orbit, by which the iofra-orbitar 
branch of the ſecond branch of the fifth pair of 
nerves, and a ſmall artery, come out, after 


having paſſed in the canal, at the bottom o£ 


the orbit, delcribed umb. 7. of the depreſ- 
fions.— This hole is often double, and that 
when the nerve has happened to ſplit before it 
has eſcaped from the bone —The ſecond is the 
feramen inciſivum, juſt behind the fore: teeth 
which, at its under part, is one irregular hole 
common to both the maxillary bones when they 
are joined; but; as it aſcends, ſoon divides 
into two, three, or fometimes more holes : 
ſome of which open into each noſtril. 'Thro? 


them ſinall arterics and veins, and a twig of 
the ſecond branch of the fifth pair of nerves 


paſs, and make a communication between, or 
join the lining coats of the noſe and mouth, — 
In ſome ſut jects, Sten duct may be traccd 


ſome way on the ſide of thele pattages next to 


the note, and ſmall orifices may be obſer ved 
opening into the mouth. 

The firit common hole is that which appears 
at the inner ſide of the back part of the tube - 


refty 


The firſt of the 


: 
5 


r BO * 3 
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roſity and of the ſockets of the teeth, and i is 
formed by a ſoya in this bone, and a corre- 
ſpoacing one ia the 65 pacats : through it a 
ner ves which is a branch of the ſecond "branch 
of the fifth pair, runs to the palate, — The 

„her common hole is ihe great lit in the out- 
fda of the orbit deſciibed already, «s the ſe- 
cond common hole cf the ſpheuvid banc. 

On the nafal proceſs often nales may be ob- 
ſerved for the paiſige of veſſels to the ſub- 
{fiance of the bones; 1 at the back part of 
each tuberoſity, feveral Jane are placed, 
for the tranſmifſion of nei ves to the cavity wich- 
in: but theſe arc uncertain | 

All the body of the maxillary bone is hollow 
and leaves a large ſirus a kin to the ſrontal and 


ſplenzid, which is commonly, but unjuſtly, 


called antrun lg ARgrianum *. When the 6s 
naæillare is ſin le or ſeparated from all the o- 
ther bones of a Alen, its antrum appears to 
have a large aperture into the nottrils; but, 
in a recent ſubject, it is io covered at its back- 
part, by the fygalate bong; in the midele, by the 
es ſpoigtyum inferius ; before, by a fir ong 
membrane, that one or fomettines two holes, 
ſcarce larger than a crow qu, are only left at 
the upper part; Rich, atter a thort winding 
progreſs, Open into the noliitis between the 
wo a ſpongicſe — At the bottom of this ca- 
vity, K may otten ovicrve forme protuterances, 
in hd nc ſmail points of the roots of the 
teeth are containg. (a). oy ais cavern and 
the fock-ts of the tesa are oth divided by 
the 


* Gene. 
(a) Highmore, Diſquiſ. anat. lib. 3. park. 2, cap. 1. 
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the interpoſition only of a very thin bony plate, 
which is liable to be eroded by acrid matter 
collected in the antrum, or to be broke in draw- 
ing a tooth (a). The ſymptoms of a col- 
lection of a matter here naturally lead us to the 
practice of pulling out the teeth, and piercing 
through this plate into the antrum, to procure 
an evacuation of the collected matter; by 


which conſiderable ſervice is frequently done(b). 


The maxillary ſinuſes have the ſame uſes 2s 


the frontal and ſphenoidal; and the ſituation 


of the ſinuſes is ſuch, that the liquor drilling 
from them, from the cells of the ethmoid and 
palate bones, and from the lacrymal ducts, 
may always moiſten all the parts of the mem- 
brane of the nares in the different ſituations 
which the head is in. | 

Though the membranes which line the 
Frontal, Sphencidal, and maxillary ſinuſes, are 
continuations of the one which covers the 
bones within the noſe; yet they are much 
thinner than it is, and have ſo much ſmaller 
veſſels, that the injection which makes the 
membrane of the noſe red all over, fills only 
ſome few veſſels of the maxillary ſinuſes, and 
ſcarce is obſerved in the frontal and /phencidal, 
Are not the larger veſſels intended for a more 
plentiful ſecretion of a viſcid liquor to defend 
the membrane from the effects of the . 
tus, which is conſtantly through the noſe ? Are 
not the membranes which have the ſmalleſt 
_ veſlels, ceteris paribus, the moſt ienfibtt ? Are 
not 


0 Ilighmore, ibid. 
(b) Cowper in Drake's anthropol. took 2. chap. $0: 
AY Eſſays and obſerv. vol. 5, art. 30. 
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the ethmoidal ſuture ; 


_#rils; 
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not many phznomena of ſmelling, inflamma- 
tions of theſs parts, megrim, polypi, Oc. de- 
pending on this ſtructure of theſe membranes ? 

The ſubſtance of the ofa maxillaria is com- 
pact and firm, except at the inferior proceſſes, 
in which the teeth are lodged, where it is very 
ſpongy. 

The maxiliary bones are joined above by the 
upper ends of their naſal procaſſes to the os 
frontis, by the tranſverſe ſuture ;—at the ſides 
of theſe proceſſes, to the of2 unguis, by the 
lacrymal ſutures ; to the naſal bones, by the 


_ lateral naſal ſutures ;—by their orbitar proceſ- 


ſes, to the cheek bones, by the external orbitar 
ſutures z—by the internal ſides of the internat 
orbitar proceſſes, to the ofa plana, by part of 
by the back-part of 
the tuberoſities, to the palate bones, by the 
ſuture palato-maxillares ; by the poſterior 
edges of their palatine lamella, to the oe 
palati, by the tranſverſe palate ſuture ; by 
their naſal /pines to the vomer, by the ſpi- 
nous ſuture ; by their ſockets, to the teeth 
by gomphoſis; — by the internal edge of the 
palate-plate, to one another, by the /ongituds- 
nal palate ſuture ; on the upper and fore-part 
of which a furrow is left for receiving the 
cartilage which forms the partition of the no- 
—between tne fore-part of the noſtrils 
and mouth, to each other, by the myſtachial ſu- 
ture; ſometimes they are connected to the 
Ja ſpong ioſa inferiora, by a plain concretion or 
union of ſubſtance. c 

Theſe bones form the greater part of the 
noſe and of the roof of the mouth, and a 


N conſiderable 
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conſiderable ſhare of the orbit. They contain 
ſixteen teeth, give riſe to muſcles, tranſmiſ— 
Gon to nerves, Cc. as mentioned in the de- 
{cription of their ſeveral parts, 

In each of the maxillary bones of a new- 
born child, the external orbitar proceſs is hol- 
low with remarkable holes in it; there are 
five ſockets for the teeth, of which the two 
poſterior are very large, and, when divided by 
a ſecond croſs partition, make the number of | 
ſockets ſix (a). The palate-plate is cribri- q 
form about the middle. The great tubero- 
ſity is not formed; inſtead of the antrum, 
there is only an oblong depreſſion at the fide of 
the noſtrils. 

SSA PAL 4TI are commonly reibe as 
two ſmall ſquare bones, at the back. part of the 
palate or roof of the mouth, though they are 
of much greater EXE, being continued up 
the back part of the noſtrils to the orbit (5), 

Each palate-bone may therefore be divided in- 

to four parts, the palate ſquare bone, the pte- n 
rygoid proceſs, nalal lamella, and orbitar pro- 5 
ee 5 

The ſquare bone is unequally concave, for ; 
enlarging both the mouth and cavity of the 
noſe. The upper part of its internal edge | 
Tiſes in a ſpine, after the ſame manner as the 
palate-plate of the maxUlary bone does, to be 

joined with the voner. Its anterior edge 


is uneqally ragged, for its firmer conncction 
with 


(a) Albin. Ofteogen. tab. 5. fig. 45.— Ungebav. de 
dentit. ſecund, jun. S 1, | 

(b) Euſtach. tab. 47. fig. 1. 3. 6. 7. 8.—Vidus Vi- 
dius, de Anat. lib. 2. cap. 2. explicat. tab. 6. fig, 19.— Win- 
ſlow Memoites de Vacad. des ſciences, 1720, 
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with the palate-proceſs of the o, maxillare.— 
The internal ed ge is thicker than the reſt, and 
of at; equal ſurface, for its conjunction with 
its fellow of the other fide. Behind, this 
bone is ſomewhat in form of a creicenty and 
thick, for the firm connection of the ve/um pen- 
dulum palati; the interual point being produced 
backwards, to afford origin to the palats-ftaphy- 
linus or azygot muſcle, — This ſquare bone is 
well diftinguiſhed from the pferygeid proceſs by 
a perpendicular y, which, applied to ſuch 
another in the maxil/ary bone, {forms a paſſage 
for the palatine branch of the fifth pair of 
nerves ; and by another ſmall hole behind this, 
through which a twig of the ſame nerve paſſes. 
The pterygoid proceis is ſomewhat triangular, 
having a broad baſe, and ending {maller above. 
The back part of this proceſs has three 7% 
formed in it; the two lateral receive the ends 
of the two plates of the ſphenoid bone, that are 
commonly compared to a bat's wing; the mid- 
cle Aa makes up a part of what is commonly 
called the a pterygoidea; the fore fide of 
this palatine pterygoid proceſs is an irregular 
concave, where it receives the back part of the 
great ?ubero/ity of the maxi/lary bone. Fre- 
quently ſeveral ſmall holes may be obſerved in 
this triangular proceſs, particularly one near 
the middle of its baſe, which a little above 
communicates with the common and proper 

holes of this bone already taken notice of. 
The na/al lamella of this bone is extremely 
thin and brittle, and riſes upwards from the up- 
per ice of the external edge of the ſquare- 
bone, and from the narrow. extremity of the 
NM pterygoid 


* 
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pterygoid proceſs; where it is ſo weak, and, at 
the fame time, fo firmly fixed to the maxillary 
bone, as to be very liable to be broken in ſe- 
paratipg the bones. From the part where 
the plate riſes, it runs up broad on the inſide 
of the fuberaſity of the maxillary bone, to 
form a conſiderable ſhare of the ſides of the 
ma xillary ſmus, and to cloſe up the ſpace be- 
tween the /phenoid and the great bulge of the 
maxillary bone, where there would otherwiſe 
be a large flit opening into the noſtrils (a). 
From the middle internal fide of this thin 
plate, a croſs- ridge placed on ſuch another of 
the maxillary bone is extended; on it, the 
back-part of the 0s /psngiofum inferius reſts.— 
Along. the outſide of this plate, the perpendi- 
_ feſſa made by the palate nerve is obſerve- 
able. . 
At the upper part of this naſal plate, the 
palate bone divides into two proceſſes, which 
I already named orbiter — between which and 
the body of the /phenoid bone, that hole is 
formed, which I mentioned as the laſt of the 
holes common to the {phenoid bone. Some- 
times this hole is wholly formed in the os pa- 
{ati, by a croſs plate going from the one orbi- 
tar proceſs to the other. A nerve, artery, and 
vein belonging to the noſtrils paſs here. —1he 
anterior of the two orbitar proceſſes is the lar- 
geſt, and- has its fore-part contiguous to the 
back-part of the maxillary /inus, and its upper 
ſurface appears in the bottom of the orbit, be- 
hind the back-part of the as maxiilare and ple- - 
| num. % 


(a) Albin. de offi. 5 88. 
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num. It has cells behind reſembling thoſe of 
the ethmoid bone, to which it is contiguous; it 
is placed on the aperture of the /:nus /phenst- 
dalis, fo as to leave only a round hole at its up- 
per fore-part.— The other part of the orbitar 
proceſs is extended along the internal fide of 
the upper back part of the maxillafy tuberęſity, 
to the baſe of the /phenzid bone, between the 
root of the preceſſus e295 and the pterygoid 
proceſs. ; | 

The palate ſquare part of this palate-bone, 
and its pterygoid proceſs, are firm and ſtrong, 
with ſome cancelli; but the naſal plate and or- 
bitar proceflcs are very thin and brittle. 

The palat.-bones are joined to the maxilla- 
7y, by the fore-edge of the palate fquare bone, 
by the tranſverſe palate ſuture :—By their thin 
0 4jal plates, aud part of their orbitar proceſſes, 
do the ſame bones, by the palato-maxiliares ſu- 
tures :—By their pterygad pregeſſes, and back- 
part of the nafal plates, to the alæ veſpertilio- 
num, by the ſhencid future :—-— By the tranſ- 
verſe ridges of the naſal plates, to the /e 
pongtoa inferiora, by contact; hence frequent- 
iv- there is an .intimate union ot the ſubſtance 
of theſe bones in old fculls : By the orbitar 
proceſſæs, to the ofa plans and cellulæ ethmoj- 
ace, by the et hmoid future :>—— To the body 
of the /5hengid bone, by the ſphenoid ſuture t— 
By the internal edge of the ſquare bones, to 
each other, by the longitudinal palate ſuture ; 
and by their naſal ſpines, to the vomer, by the 
pincus future. 

The palate-bones form p.rt of the palate, 
noſtrils, orbits, and Die ptrerygoidea, and 


* 
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they cover part of the ſinus maxillares, [pte- 

neidales, and ethmsidei. 

Theſe bones are very complete in a new— 

born infant, the naſal plates being then thick- 
er and ſtronger than in adults; but the orbitar 

proceſſes have not the cells which appear ia 

the bones of adults. 

When we are acquainted with the hiſtory of 
[theſe bones, the reaſon is evident, why the 
es are ſo much affected in ulcers of the pa- 
late, as to be often attended with blindneſe, 
which 8 happens in an ill- managed 
lues venerea ; or why, on the other hand, the 
palate ſuffers from an , (a). 

OSSA TURBINAT A, or / 228780 inferi- 
ta, reſemble the faperior % pingioſa in ſhape 
and ſubſtance, but hixee their anterior and up- 
Per edges contigueus to the tranſverſe ridges 
of the naſal proceſſes of the maxillary and pa- 
late bones. From their upper ſtreight edge, 
two {mail proceſſes ſtand out: the Poſterior, 
which is the broadeit, deſcends to cover ſome of 
the antrum Highmeartanum ; the anterior rites 
up to join the os unguis, and to-make part or 

the lacrymnt duct. | 

Below tie ſpongy bones already mentioned, 
there are ſometimes two others, one in each 
noſtril, which ſeem to * a production of the 
ſides of the maxillary /nus turned downwards 
(5). When this third ſort of ſpongy bones is 
found, the middle one of the three in each no- 
ſtril is the largeſt, and the loweſt is the ſmall- 

Ca on elt. 
. 


(a) Hoffman. wh N German. cent. 1. and 2. 
dbterv..1 35. 
(5) Cowper in 8 Anthropolog book 3. chap. 10, 
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eſt——Bciides all theſe, there are often ſeveral 
other ſmall bones ſtanding out into the noſtrils, 
that, from their ſhape, might alſo deſerve the 
name of turbinata, but are unceriain in their 
bulk, ſituation, and number (a). 


The names of theſe bones ſufficiently declare 


their ſpongy ſubſtance, which has no firm ex- 


ternal plate covering it. 
They are joined to the s maxiilaria pa- 


Or Tue SKELETON. 139 


ati, and unguis in old fubjcets, by a firm union 


of ſubſtance : and as this happens alſo frequent- 
ly in people of no great age, ſome (4) are of 
opinion, that they ſhould be eſteemed part of 


the palate bones; others (c) think, that ſince . 


their upper edge is continued by a plate to a 
part of the gs cthmoides, they ought to be e- 
ltecmed to be a part of this bone. 

Their uſe is, to ſtraiten the noſtrils, to af - 

ford a large ſurface for extending the organ 
ot ſmeliirig, to cover part of the aztra maxul- 
{aria, and to 2llift in forming the under part of 
the lacrymal ducts, the orifices. of which into 
the nole are conceaied by thele bones. 

The J turbinata are nearly complete in a 
new born infant. 

„OM E R, or bone reſembling a plough- 
ſhare, is the thirteenth of the upper jaw, with- 
out a fellow, forming the lower and back- 
parts of the partition of the noſe (d). 

3 The 


(a) Santorin. Obſervat. anatomic. cap. 5. $ 9. 

(9) 1d. ibid. cap. 5. § 9. 

(c) HunMild. in Memoires de l'acad. des ſciences, 1730. 

(4) Columb, de re anat. lib. 1. "un 8. — Fallop. Obſervat. 
anatom. 
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The figure of this bone is an ircegular 
rhomboid.—lts ſides are flat and ſmonth. 
Its poſterior edge appears in an oblique direc- 
tion at the back part of the noftrils, The 
upper one is firmly united to the baſe of the 
ſphencid bone, and to the naſal plate of the 
el hmoid; and, when it can be got ſeparated, is 
hollow, for receiving the proceſſus azygos of 
the /phenord, The anterior edge has a long 
furrow in it, where the middle cartilage of 
the noſe enters. The lower edge is firmly 
united to the naſal ſpines of the maxillary and 
palate bones. Theſe edges of this bone 
are much thicker than its middle, which is as 
thin as the fineſt paper; by which, and the firm 
union or connection this bone has above and 

below, it can very ſeldom be ſeparated entire ; 
in adults: But, in a child, it is much more 

eaſily ſeparated entire, and its ſtructure is more 

| diſtinQly ſeen : wherefore I ſhall examine all 

- Its parts of ſuch a ſubject. 

Its ſituation is not always perpendicular, but bh 
often inclined and bended to one Hide, as well } 
as the naſal plate of the erhmceid bone. 

The vcmer is convex at its upper part, and 
then is ſtreight, as it is extended downwards 
and forwards whereit is compoſed of two plates; 
the edges of which have à great number of 
ſmall proceſſes, diſpoſed ſomewhat like the 
teeth of a ſaw, but more irregularly, and ſe- 
veral of them are reflected back. Between 
theſe plates a decp fa is left, which, fo far 
as the top of the curvature, is wide, and has 
ſtrong ſides, for receiving the preceſſus azy20s 


of the /ſphenoid bone. Beyond the arch for- 
Wards, 
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wards, the a is narrower and ſhallower gra- 
dually to the point of the bone, receiving for 
ſome way the naſal /amella ethmoidea, which, 
after the offification is complete, is ſo cloſely 
united to the vomer by the little proceſſes pier- 
cing into its ſubſtance, as to prevent any ſepa- 
ration; on which account it has been eſteemed 
by ſome (a) a part of the ethmoid bone. The 
middle cartilage of the noſe fills up what re- 
mains of the F«f/a at its fore-part. The 
poſterior edge of the vomer, which appears 
above the back-part of the palate bones, is 
broader above ; but as it deſcends forwards, be- 
comes thinner, though it is {till ſolid and firm. 
—The lower edge of this bone, which reſts on 
the naſal ſpine of the palate and maxillary 
bones, has a little furrow on each ſide. of a 
ſmall middle ridge, anſwering to the ſpines of 
the bones of different ſides, and the interſtice 
between them. This edge, and the upper one 
meet in the pointed fore-end of this bone, 

The body of the vomer has a ſmooth ſur- 
face, and ſolid, but thin ſubſtance ; and towards 
its ſides, where it is thickeſt, ſome cancelli may 
be obſerved, when the bone is broken. 

It is joined above to the /phenoid and ethmoid 
bones, and to the middle cartilage of the noſe 
by /chindyleſis ; below, to the maxillary and 
palate bones, by the /pinous ſuture. 
The vomer divides the noſtrils, enlarges the 
organ of ſmelling, by allowing place for ex- 
panding the membrane of the noſe on its 


des, and ſuſtains the palate-plates of the ma- 
| xillary 


* 


4) Licutaud. Eſſais anatomiques 1. ect. l'os ethmoide. 
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xillary and palate bones, which otherwiſe might 
be in hazard of being prefizd into the noſtrils ; 
while the vomer is ſecured from muffling to one 


fide or other by the double /chindyle/is, by 


which it is joined to the bones above and be- 
low. . 

Theſe then are all the bones which compoſe 
the upper jaw, except the teeth, which are 


ſo muck a- kin to thoſe of the lower jaw, that 


I chuſe to make one deſcription ſerve for both, 
in which the differences obſervable in them 
{hall be remarked, after the ſecond part of the 
face, the lower jaw, is examined ; becauſe 
the ſtructure of the teeth cannot be well un- 
derſtood, untill the caſe in which they are ſet 
is explained. 

MAXILLA INFERIOR I, the lower 
Jaw conſiſts only of one moveable bone, and 
ſixteen teeth incaſed into it. 

This bone, which is ſomewhat of the figure 
of the Greek letter v, is ſituated at the lower 
part of the face, ſo as its convex middle part 
is forwards, and its legs are ſtretched back. 
It is commonly divided into the chin, fides, 


and proceſſes — The chin is the middle fore- 


part, the extent of which to each tide is mark- 
ed on the external ſurface by the holes obſer- 
vable there, and internally by the beginning of 
an oblique ridge. Beyond theſe the /ides ap- 

pear, and are continued till the bone, by bend- 


ing upwards, begins to form the proceflcs. 


On the fore- part of the chin, a tranſverſe 


ridge appears in the middle, on each fide of 
Wiick 


* Tvo;, ci wy, mandibula, facies. 


. 2 8 Mes 4 ” ka 


** = 
A 3 Ss Y 
* 
7 2 — 


or TER SKELETON. 183 


which the muſculi quadrati, or depreſſores labii 
inferioris, and the /evatores labii inferioris, de- 
preſs the bone : And below theſe prints, a {mall 
riſing may be obſerved, where the depreſſores 
commence. On the back part of the chin, 
ſometimes three, always two, ſmall protube- 
rances appear in the middle. To the upper- 
moſt, when it is ſeen, the frenum of the 
tongue is connected. From the middle one, 
the muſculi geniogliſi rite; and from the low- 
eſt, the geniohycidert have their origin, Below 
the laſt, we tee two rough ſinuoſities formed 
by the digaſtric muſcles, 

At the lower and fore-part of the external 
ſurface of each fide of the lower jaw, a ſmall 
eminence may be obſerved, where the depreſ- 
for labierum communis riſes. Near the upper 
edge of the fide a ridge runs length ways, 
to which the under part of the muſculus bucci- 
nater is Connected, —— Internally, towards the 
upper edge of cach fide, another ridge appears, 
from which the mylohyaide: have their origin, 
and to which the internal membrane of the 

_ gums adheres. 2 5 

In the upper edge of both chin and fides 
are a great many dcep pits or ſockets, for re- 
cciving the roots of the tceth. The number 
and magnitude of theſe ſockets are various, be- 
cauſe of the different number, as weil of the 
teeth themſelves, as of their roots, in differ- 
ent people. Theſe ſockets in this lower jaw, 
as well as in the upper one, are leis deep as old 4 
age comes on; when treed from the teeth by 3 
any means, they are {ome time after filled up 
with an oſſeous net-work, which at laft becomes 

| entirely | 
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exticely ſolid, and as ſmooth as any other part 
of the bone ; ſo that in a great many old jaws 
one cannot obſerve a veſtige of the ſockets : 


But then the jaw becomes leſs, and much nar- 


rower (a).—Hence we may know why the chin 


and noſe of edentulous people are much near- 


er than before the teeth were loſt ; while their 
lips either fall in towards the mouth, or ſtand 
prominent forwards. ——When new teeth are 
protruded, new ſockets. are formed (6).— The 
lower edge of the chin and ſides is ſmooth and 
equal, and is commonly called the baſe of the 
lower jaw. —The ends of the baſe, where the 
jaw turns upwards, are called its angles; the 
external ſurface of each of which has ſeveral 
inequalities upon it, where the maſſeter mulcle 
is inſerted ; as the internal ſurface alſo has, 
where the pterygoideus internus is inſerted, and 
a ligament extended from the Ayloid proceſs of 
the temporal bone is fixed. 

The proceſſes are two on each ſide The 
anterior ſharp thin coroneid ones have the cro- 
taphite muſcles inſerted into them. The 
poſterior proceſſes or condyles * terminate in 
an oblong ſmooth head, ſupported by a cervix, 


Ihe heads whoſe greateſt length is tranſverſe, 


and whoſe convexity is turned forwards, are 


- tipped with a cartilage, as the articulated parts 


of all other moved bones are.— {he fore part 
of the root and neck of theſe condyloid pro- 
ceſſes are a little hollow and rough, where the 
external ↄterygoid muſcles are inſerted. 

9 5 The 


(e) Veſal. Anat. lib. r. cap. 10 
909 Fallop. Obſerv. anat. 
Articulatoril. | 
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The holes of the lower jaw are two on 
cach ſide; one at the root of the proceſ- 
ſes internally, where a large branch of the 
third branch of the fifth pair of nerves en- 
ters with an artery, and a vein returns. A 
ſmall ſharp procefs frequently jutts out back- 
wards from the edge at the fore-part of this 
hole, ta which a ligament extended from the 
remporal bone is fixed (a), which ſaves the 
nerve and veſſels from being too much preſſed 
by the pterygoid muſcles. From the lower 
fide of this hole, either a ſmall ſuperficial - 
canal or a furrow deſcends, where a branch 
of the nerve is lodged, in its way to the my- 
. t hyoideus muſcle and ſublingual gland (5).— 
The other hole is external, at tlie confines 
of the chin, where branches of the nerve and 
veſſels come out.—— The canal betwist theſe. 
two holes is formed in the middle of the ſub- 
ſtance of the bone, and is pierced by a great 
number of ſmall holes by which the nerves 
and blood veſſels of the cancelli and teeth pats. 
This canal is continued a little further than the 
external hole at the chin. — On account of the 
vellels and nerves in the lower jaw, frac- 
tures of it may be attended with dangerous 
jymptoms. | 

The ſurface of the lower jaw is hard and 
firm, except at the ſpongy ſockets, where 
however it is ſtronger than the upper jaw. 
Its internal ſubſtance is cellular, without any 
{ſolid partition between the cancelli in its mid- 
dle.—-—-At the baſe, eſpecially of the chin, 

— where 


(2) Weitbrecht. Syndeſmolog. fig. 32. 1. 
(2) Palfyn. Anat, chirur. traite 5. chap. 6. 


146 Or: Turk SKELETON. 


where this bone is moſt expoſed to injuries, the 
folid ſides of it are thick, compact, and hard, 

The lower jaw generally receives the roots 
of ſixteen teeth into its ſockets, by gomp bis; 
and its condyloid proceſſes, covered with carti- 
lage, are articulated with the Zemporal bones, 
ina manner that is not commonly deſcribed 
right: For, as was already mentioned in the 
deſcription of the temporal bones, not only the 
fore part of the cavity between the zygomatic 
auditory, and vagina! procefl-s, butallo the ad- 
joining tubercle at the root of the zygematic 
proceſs of each ce tcmpirum is covered with a 
{mooth cartilage, for this articulation. - 
Here alio an intermediate moveable cartilage 
is placed, which being thin in the middle, 

and thick at the edges, is concave on both 
fides ; and is connected fo firmly by ligaments 
to each condyle, as to follow the motions o 
the cordyle ; and fo looſely to the temporal 
bone, as readily to change its ſituation from 
the cavity to the tubercle, and to return again; 
while the common ligament of the articula- 
tion affords ſpace enough for ſuch a change of 
place backwards and forewards ; but like o- 
ther ligaments of the joints by ginglimus, is 
ſtrong and ſhort at the fides, to confine the la- 
teral motions, 

When therefore the teeth of both jaws: 
coincide, the condy/es are lodged ſecurely: in 
the temporal cavities, but their motions to 
either ide muſt be conhned both by the firm- 
neſs of the ligaments, and the riſing brims 
which are on cach fide Of the cavities. 

When 
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When the jaw is brought directly forewards, 
the condyle and intermediate cartilages de- 
ſcend and advance forewards upon the tuber— 
cles. In this ſituation the lateral motions 
are alittle more free than in the former one, 
from the want of riſing brims to ſtop the con- 


dyles.—— When the fore. teeth of the lower 


Jaw are moved forewards, and to a ſide; the 
condyle of the oppoſite fide is either advanced 
from the cavity to the tubercle, while the 
condyle of the ſame {ide remains iu the cavity; 
or if boih condyles are on the tubercles, when 
the jaw is moved obliquely to a hide, the con- 
dyle of the fide to which the motion is made 
flides back from the tnbercle to the cavity. 
When the mouth is opened by the deſcent of 
the lower jaw, the tore part of it, where the 
depreſſing muſcles are fixed, is drawn backwards, 
as weil as downwards, while refittanrce is made 
to the angles moving backwards by the maſ- 
Jeter and internal pterypgoid muſcles, and, at the 


ſame time, the external pterygoid draw the 


condyles and their moveable cartilages fore- 
wards ; and therefore, when the mouth is open- 
ed, the condyles are carried forewards upon 
the tubercles, and the axis of motion of the 
bone is a little above its angles. But in this fi- 
tuation there is leis refiſtance, than in any o- 
ther, to the condyles luxating forewards ; a dif- 


caſe which ſeldom happens, except when people 


are gaping too wide; and therefore the com- 
mon practice of nurſes, who ſupport the jaw of 
infants when they arc yawning, is reaſonable. — 
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In chewing there is a ſucceſſion of the motions: 
above deſcribed {a). | 


Here a general remark may be made, That 


_ where-exer moveable cartilages are found in 


joints, either the articulated bones are of ſuch 
a figure, or ſo joined and fixed by their liga- 
ments, that little motion would be allowed 
without ſuch cartilages; or elſe ſome motions 
are neceſſary to the right uſe of the member, 
which the form of the articulation would not 
otherwiſe admit of. This will more fully ap- 


pear after the other joints with ſuch cartilages 


are deſcribed. 
In a child born to the full time, the lower 


Jaw is compoſed of two bones, connected by a 


thin cartilage in the midle of the chin, which 
gradually. oilifies, and the two bones intimate- 
ly unite. In each of theſc bones there are 
five or fix ſockets for tecth as in the upper 
jaw. 
After I have thus deſcribed the incaſement 
of the teeth, the inſertion of ſo many mulcles 
of the tongue, and of the os hyoides, the con- 
nection of the membrane of the tongue to the 
maxillary bone, and the motions of this bone; 
it is eaſy to ſee, that the lower jaw muſt be a 
principal iaſtrument in manducation, degluti— 
tion, and ſpeech. | 
The TEETH are the hard white bodies 
placed in the ſockets of both jaws. Their 
number is generally ſixteen above, and as ma- 


ny 
(2) For a more full aceount of this articulation, vid. E- 


v. - Medical pee and obſerv. vol. 1. art. 11. and 
vol. 3. art. 13. Memoies de l'acad, ds ſciences, 12434. 
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ny below; though ſome people have more, o- 
thers have fewer. | 
The browul thick part of eich tooth which 
appears without the ſocket, is the baſe or bady®, 
The ſmaller proceſſes ſunk into the ma xil-- 
{z, are the roots or fangs, which become gra- 
duality ſmaller towards the end fartheſt from 
the baſe, or are nearly conical, by which the 
ſurface of their ſides divides the preflure made 
on the baſes, to prevent the ſoft parts, which 
are at the {mall points of the ſockets, to be 
urt by tuch preſſure.— At the place where 
tue baſe ends, and the roots begin, there 1s ge- 
perally a ſmall circular depreſſion, which ſome 
call the neck or collar. 5 
Without the gums the teeth are covered 
R u en br ar ne, and they are ſaid to have 
no proper ferigſteum within the ſockets; but 
thatis ſupplied by the reflected membrane of 
the gums; which, after a good injection, may 
be evidently (cen ina young ſubject, with the 
velieis from it penetraring into the ſubſtance 
of the teeth; and it may be diſcovered in any 
tooth recent!y pulled, by macerating it in wa- 
ter (a). The adheſion of this membrane to 
theſe roots is ſtrengtheaed by the finall furrows 
obſervable on them. 
Each tooth is compoſed of its cortex, or e- 


namel, and an internal bony ſubſtance. The 


cortex has no cavity or place for marrow ; 
and is ſo ſolid and hard, that ſaws or files can 
with difficulty make impreffion on it. Its 
thickeſt upon the baſe, and gradually, as the 
N 3 : roots 

Corona. 
0 Cowper. Anatom. explicat. tab. 92. fig. +, lit. E. 


* 
WS 
— 
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roots turn ſmaller, becomes thinper, but not 
proportionally to the difference of the ſize of 


the baſe and roots. The fibres of this e- 
namel are all perpendicular to the internal ſub- 
ſtance, and are ſtreight on the baſe, but at the 
ſides are arched with a convex part towards 
the roots (a); which makes the tecth reſiſt 
thc compreſtion of any hard body between the 
Jaws, with leſs danger of breaking theſe fibres, 
than if they had been ſituated rranſvertely. The 
ſpongy ſockets ia which the teeth are placed 
likewiſe ferve better to prevent ſuch an injury, 
than a more folid baſe would have done. 
Notwithſtandliing the great hardneſs of this ccr- 
tex, it is waſted by manducation. Hence the 
ſharp edges of ſome teeth are blunted, and 
made broad, while the rough ſurfaces of others 
are made ſmooth and flat, as people advance in 
life. 

The bony part of the teeth has its Gheca 
running ſtreight, according to the length of 
the teeth. When it is expoſed to the air, by 
the breaking or falling off of the hard cortex, 
it ſoon corrupis. And thence carious tecth are 
often all hollow within, when a very {mall hole 
appears only externally, 

The teethy have canals formed in their mid- 
dle, whereis their nerves and blood veſſels are 


lodged; which they certainly need, being con- 


ſtantly waſted by the attrition they are ſubject- 
ed to in manducation, and for their further 
growth, not only after they firſt. appear, but 


cven in adults; as is evident when a tooth is 


taken. 


(% Haver's Oſteolog. nov, diſc. 2. 


G 
a . 
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taken out: For then the oppoſite one becomes 
longer, and thoſe on each fide of the empty. 
ſocket turn broader ; fo that when the jaws 
are brought together, it is ſcarce e 
where the tooth is- wanting (a). 

The veſſels are eaſily traced fo long as they 
are 1a the large canal, but can ſcarce be ob- 
ſerved in their diſtribution from that to the 
ſubſtance of the teeth of adults. Ruyſch (6) 
however affirms, that after injection he could 
trace the arteries into the hardeſt part of the 
teeth: And Leewenhock (c) ſuſpected the fibres 
of the cortex to be veſſels, In children I have 
trequently injected the veſſels of the teeth as 
far as their baſe : And in ſuch as are not intirely 
offited, one can with a lucky injection fall fo 
many veſſels, as to make both the outfide and 
inde of the cortical part appear perfectly red, 
This plentiful ſupply of veſſels muſt ex. 
poſe the tecth to the fame diſorders that at» 
tack other vaſcular parts; and ſuch teeth as 
have the greateſt number of veſſels, muſt have 
the moſt numerous chances of being ſeized 
with thele diſeaſes. 

Every root of each tooth has ſuch a diſtinct 
canal, with veſſels and nerves in it. Theſe 
'canals in the teeth with more than one root, 
come nearer each other, as they approach the 
baſe of the tooth; and at laſt are only ſepa- 
rated by very thin plates, which being general- 
ly incompleat, allow a communication of all 


the 


(a) Ingraſ. de tumor. cap. 1. p. 24. 25. 26. 
(b) Theſaur. 10. num. 27. 
(e) Arcan. natur. continuat. epiſt. p. 3. 
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the canals; and frequently one common cavi- 
ty ovly appears within the baſe, in which a pul- 
py fubſtance compoſed of nerves and veſſels is 
lodged. The condition therefore of the nerves 
here bears a ſtrong analogy to that of the cu- 
taneous nerves which ſerve for the tenſation of 
touching. 

The entry of rhe canals for theſe veſſels is 

a ſmall hole placed a little to a fide of the ex- 
treme point of each root; ſometimes, eſpeci- 
ally in old people, this nole is entirely clofed 
up, and conſequently the ner ves and blood—- 
veſſels are deſtroyed (a). 

The teeth are f:en for a confiderable time 
in form of mucus contained in a membrane, 
afterwards a thin cortical plate, and ſome few 
oſſeous layers appear within the membrane, 
with a large cavity filled with mucus in the 
middle; and gradually this exterior ſhell turns 

thicker, the cavity decreaſes, the quantity of 
mucus is leſſened, and this induration proceeds 
till all the body is formed; from which the 
roots are afterwards produced. 

In young ſubjects, different famina or rudi- 
ments of teeth are to be obſerved. Thoſe 
next the gums hinder ordinarily the deeper 
ſeated ones from making their way ont, while 
theſe prevent the former from ſending out 
roots, or from entering deep into the bony 
ſockets of the jaws ; by which they come to 
be leſs fixed. 

Children are ſeldom born with teeth; but at 
two years of age they have twenty; and 
their number does not increaſe till they are a- 

| bout 


(00 De 1 Hire Hiſtoire de Vacad, des ſciences, 1699. 
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bout ſeven years old, when the teeth that firſt 
made their way through the gums are thruſt 
out. by-others that have been formed deeper in 
the jaw, and ſome more of the tecth begin to 
diſcover themſelves farther back in the mouth.. 

About fourteen years of age, ſome more of 
the firſt crop are ſhed, and the number is in- 
creaſed. This ſhedding of the teeth is of 
good uſe; for if the firſt had remained, they 
would have ſtood at a great diſtance one from 
another; becauſe the teeth are too hard in 
their outer cruſt, to increaſe ſo faſt as the jaws 


do. Whereas both the ſecond layer, and the 


teeth that come out late, meeting, while they 
are ſoft, with a conſiderable refiftance to their 
growth in length, from thoſe ſituated upon 
them, neceſſarily come out broad, and fit to 
make that cloſe guard to the mouth T, which 
they now form. 

The teeth are joined to the fockets by gom - 
Pboſit, and the gums contribute to fix them 


there; as is evident by the teeth falling out 


when the gums are any way deſtroyed, or 
made too ſpongy ; as in the ſcurvy or ſaliva- 
tions: whence ſome {a} claſs this articulation 
with the /yſarcefs. 

The uſes of the teeth are to nets our 
aliment, and to aſſiſt us in the pronounciation 
of ſeveral letters. | 
Though the teeth ſo far agree in their ſtruc- 
ture, yet, becauſe of ſome things wherein they 
differ, they are generally divided into three. 
clafles, viz, inci/ores, ns, and molares. 


The 


T Praymos, 
'a) Drake's Anthropolog. book 4. chap. 3. 
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The inciforer- * are the four fore teeth in 
each jaw, receiving their name from their of- 
fice of cutting our aliment; for which they 
are excellently adapted, being each formed in- 
to a ſharp cutting edge at their baſe, by their 
fore fide turniog inwards there, while they are 
ſlopped down and hollowed behind +; ſo that 
they have the form of wedges; and therefore 
their power of acting mult be conſiderably in- 
creaſed, —-Sceing in the action of the inciſo- 
res, a perpendicular compreſſion is only neceſ- 
ſary, without any lateral motion, they are not 
ſo firmly fixed in their ſockets as the other 
teeth are, each having only one ſhort root, 
but that is broader from before backwards, 
than to either fide, to have the greateſt ſtrength 
where it is expoſed to the ſtrongeſt force ap- 
plied to it (a). 

The incifores of the upper jaw, eſpecially 
the two middle ones , are broader and longer 
generally than thoſe of the under jaw. 

In a new born infant, the outer ſhell of the 
body of theſe teeth is only hardened. After- 
wards, when the Hamina of two ſets are form- 
ed, each has its own ſocket, thoſe neareſt to 
the edge of the gums being placed more fore- 
ward, and the others are lodged. tarther back 
within the jaw-bones. | 


Canin 


* TA Ye, N Y, xv, Tops, 
TL0@79NG, 6Z45, riſorii, quaterii, primi, primores, anteri- 
ores, acuti. 

= 'OAwITr05. 
(a) Lettre ſur Voſtevlogic, aſcribed to Du Verney. 
Duales. 
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Canini *, from the reſemblance to dogs 
tuſks, arc one on cach ſide of the inciſores in 
each jaw. The two in the upper jaw are 
called eye- teeth, from the communication of 
nerves which is ſaid to be betwixt them and 
the eyes. — The two in the lower jaw are 
named angular or wike-teeth, becauſe they ſup- 
port the angles of the ouch; 

The canin are broader, longer, and ſtronger, 
than the inci/ores. — Their baſes are formed 
into a ſharp edge, as the mncifores arc; only 
that the edge r ifs into a poiat in the middle,—- 
Each of them has generally but one long root, 
tho? ſumetimes they have two (a). The roots 
are crooked twards the end. The canini of 


the upper jaw are larger, longer, and with 


more crooked roots, than thoſe of the under 
jaw. —— The form of their baſe is fit both for 
piercing and cutting, and the Jong crooked root 
_ of each makes it ſecure in the ſocket. 


The canini of a child are in much the ſame | 


condition as the inci/eres are. 
The d-ntes molares, or printers r, which 
have got their name becauſe they grind our 


food, are generally five in cach fide of each 
jaw; in all twenty. Their baſes are broader, 
more ſcabrous, and with a thinner cortical ſub- 


ſtance, than the other tecth. They have alſo 
more roots, and as thete roots generally diva- 
ricate from each other, the partitions of the 
ſockets between them bear a large ſhare of the 

great 


* KuroSevres, riſorii, fractorii, collaterales, collumellares. 
(a) Fauchard, Chirurgien dent iſte, chap. 1. | 


+ Murat, c Poi, eUν— eg, Opesnpes, 
maritlares, menſales, clavales, buccarum. 
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great preſſure they ſuffer, and hinder it to act 
on their points (a). | 

The baſe of the firſt grinder has an- edge 
pointed in the middle, on its outſide, reſem- 
bling the caninz; from which it flops inwards 

till it riſes again into a point. It has gene- 
rally but one root, which ſometimes is long 
and crooked at its point. 

The ſecond dens molaris has two points on 
its baſe, riſing near equally on its out and in- 
fide. It has two roots, either ſeparate or 
run together, but ſhorter than the root of the 
firſt. 'Fheſe two anterior grinders are much 
ſmaller than the three chat are placed farther 
back in the mouth. 

The third and fourth are very broad in their 
baſes, with four or five points ſtanding out; 
and they have three or more roots. 

The fifth, called commonly dens ſupientiæ *, 
from its coming through the gums later chan 
the other grinders, has four points on its baſe, 
which is not ſo large as the baſe of the third 
and fourth, and its roots are leſs numerous. 

The incifores of the upper jaw, being broader 
than thoſe of the lower jaw, make the ſupe- 
rior grinders to be placed ſo much farther back 
than the lower ones, that when they are brought 
rogetber, by ſhutting the mouth, the points ; of | 
the grinders of the one jaw enter into the de- 
preſſions of the oppoſite grinders, and they are 
all equally zpplied to each other, notwithſtand- 
Ing the Me of their ſurface. 


The 


(a) Let tre ſur Voſteologie, 
* EouPpovichtts, par, Vigo vot, ſenſus, intellec- 
tus, ſerotini, ætatem complentes, genuini, moderatores. 
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The numerous roots of the dentes molares 
prevent their looſening by the lateral preſſure 
they ſuffer in grinding ; and as the ſockets in 
the upper jaw are more ſpongy, and the teeth 
are more liable, by their ſituation, to fall out 
(a), the grinders there have more numerous 
and more ſeparated roots than in the lower 
jaw (5). The number however of the roots 
of the tezth of both jaws is very uncertain 
ſometimes they are more, ſometimes fewer ; 
frequently ſeveral roots are joined together; at 
other times they are all diſtinct. The diſpoſi- 
tion of ſuch as are diſtinct is alſo various; for 
in ſome the roots ſtand out ſtreight, in others 
they ſeparate, and in others again they are 
crooked inwards. - When the roots are united, 
we can ſtill diſtinguiſh them, by remarking, the 
number of ſmall holes at their points, which 
determine the number of roots each tooth 
ought to be reckoned to have. 

At the time of birth, only two dentes 
molares in each jaw have begun to oſſify, and 
that at little more than the baſe; which has ſe- 
veral ſharp points ſtanding out from it,—The 
temporaneous grinders are placed more direct- 
ly upon the internal fet than the other two 


claſſes are; ſometimes there is a piece of the 


bone of the jaws between the two ſets; in o- 
ther children, the two ſets have no bone inter- 
poſed between them. 

From what has been ſaid, the auſwers to the 
following queries may be given. 


(4) Galen. de oſſib. cap. 3. | 
% Fauchard, Chirurg. dent, chap. 1. 
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Why are children ſubje& to ſalivation, fe- 
ver, convulſion, vomiting, purging, &c. when 
their teeth are breeding or cutting the gums ? 

Why in children do the dentes inciſores firſt 
8 I gums, the canini next, and molares 
alt : £ | 

Why. do children ſhed their teeth? 

Wherefore have theſe ?emporancous teeth ge- 
nerally no roots, or very ſmall ones ? 

Why have theſe firſt teeth ſometimes roots, 
and that more frequently in tecth pulled by 
art than in thoſe which are ſhedded by natuce 


Why do theſe roots frequently come out- 
wards through the gums ? | 

Whence come butter or buck teeth ? 

How do theſe teeth ſometimes go into the 
natural row with the others, after pulling a rot- 
ten tooth near them ? | | 

How have ſome people got two rows of teeth 


in one or both jaws (5)? 


Why do the teeth of old people looſen, and 
then drop out entire ? 
Whence ariſe the new ſetts of tecth which 
ſeveral old people obtain (c) ? 
Why are not the gums of toothleſs old peo- 
le torn by the hard ſockets in chewing? 
Why are the teeth inſenſible when flightly 
filed or raſped-! Eo | 
How come they to be ſenſible of heat or 
cold, to be ſet on edge by acids, or to give 
2 — | an 


(a) Fauchard. Chirurgien dentiſte, p. 3. 
() Blaſ. comment. ad Veſhng. Syntagm. cap, 1. 3. 
(c) Hoffman..in Van, Horn microcoſm. p. 38. 


. a; | 
: 
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an uneaſy ſenſation when gritty or ſandy ſub- 


ſtances are rubbed between them? 

Why docs a perſon who has a pained tooth 
imagine it longer than any other? 

What is the reaſon of ſome perſons dying 
convulled, upon raſping or filing down an over- 
grown tooth (a). 

How do the teeth break and moulder away 
without any pain in ſome people and not in 
others? 

W bat parts are affected in the tooth · ach? 

What are the cauſes of the tooth · ach? 

os worms be reckoned among theſe cauſes 

h\ ? 
Why are the dentes molares moſt ſubject to 
* diſeaſe? 

In what different manners onght the ſeveral 
claſſes of teeth to be extracted when ſuch an 

operation is neceflary ? 

Whence proceeds the violent obſtinate he- 
morrhagy which ſometimes attends the drawing 
of teeth (c)? 

Why is it more difficult and dangerous to 
draw the eye-teeth than any other ? 

What makes it impoſſible frequently to draw 
grinders without bringing away part of the 


jaw- bone with them, or breaking the fangs? 
O 2 Why 


(a) Bartholin. Anat. re format. lib. 4. cap. 12. 


(5) Jacob. in Act. Hafn. vol. 5. obſ. 10. Pechlia. Ob- 


ſerv. medic, lib. 2. obſ. 36. - Bartholin. Hiſt. medic. cent. 
3. hiſt. 96. 
(c) Pare livre 6. chap. 2.— Rolfinc, lib, 2. cap. 25. et 


30. Moebii Fundam. medicin. cap. 9. Ephemerid. Ger- 
man. dec. 1. ann. 3. obſ. 319,.---Fauch, Chirurg. ING 


tum. 1. Chap. 23. Obſerv. 7» 
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Why do teeth ſoon replaced after being ex- 
tracted, become again fixed in the ſockets (a) ? 

According to the diviſion made of the ſkele- 
ton, we ſhould now proceed to the deſcription 
of the trunk of the body. But muſt firſt con- 
ſider a bone, which cannot well be ſaid to be hg 
to either the head or the trunk; nor is it im- 
mediately joined to any other, and therefore is 
very ſeldom preſerved with ſkeletons. How- 
ever, it is generally deſcribed by authors after 
the bones of the face: In obedience therefore 
to the prevailing method, I ſhall next examine 
the ſtructure of . 

The OS HTOID ESI, which is fituated 
horizontally betwen the root of the tongue 
and the larynx. It is properly enough named 
hyoides, from the reſemblance it bears to the 
Greek letter v, and may, for a clearer demon- 
ſtration of its ſtructure, be diſtinguiſhed into 
its body, cornua, and appendices. 

The body is the middle broad part, convex 
before, and hollow behind. The convex 
fore-part is divided into two, by a ridge, in- 
to the middle of which the mylo-Hhycidei, and 
into the fides the fylo-hyoider, muſcles are in- 
ſerted. Above the ridge, the bone 1s ho- 
rizontal, but pitted in the middle by the in- 
ſertion of the two genio hyoidei muſcles, and 
a little hollowed more laterally by the 6aſiz. 
glfſi. Below the ridge, it is convex, nach 

EE Jattle 


(a) De la Motte Chirurgie, tom. 1. chap. 4. obſ. 2.---- 
Fauchard, Chirurgien dentiſte, tom. 1. chap. 29. 

* Bypſyloides Lambdoides, re pergal Th, QcpoyyeTepe?, 
os gutturis, os lingue, os morſus Adami, aſſeſſor, os 
laude, bicorne. 
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little ſlatted in the middle by the ſterno - hyoidei, 
and pitted more externally by the coraco- hoi - 


dei. — The concavity behind faces backwards 


and downwards to receive the thyroid cartilage, 
when the larynx and the 9s Hhyoides are pulled 
towards each other by the action of the ſerno- 
hyoidei and hyothyroidei muſcles; and to its up- 
per edge, the ligamentous membranes of the 


epiglottis, tongue, and thyroid cartilage, are 


fixed. | | 


The cornua of the“ os hyoides are ſtretched © 
backwards from each ſide of its body, where 
often a ſmall furrow points out the former ſe- 


paratjon ; for in young ſubjects, the body and 


cornua are not one continued fubltance, as they 
Theſe cor- 
nua are pot always fſtreight, nor of equal 
jength; their two plain ſurfaces ſtand obliquely - 


come afterwards to be in adults, 


ſlopping from above ontwarcs and downwards, 
—— Into the external, the cerato gleſſus is in- 
ſerted above, and the ro- hygideus muſcle be- 


low; and to the one behind, the ligamentous 


membrane of the tongue and larynx adheres. 
Each of the cornua betomes gradually ſmaller, 
as it is extended from the baſe ; but ends in a 


round tubercle, from which a moveable carti- 


lage ſtands out, which is connected to the up- 
per proceſs of the catilago thyroidea. 


Where the body of the os Hyoides joins on 


each ſide with its cornua, a ſmall ſtyliform 

proceſs, called appendix +, riſes upwards and 

backwards, into which the muſculi ftylo-hyoidet 

alteri, and part of the e- glei muſcles are fix- 
TEN O 


3 ed. 


* Cruta, latera inferiora. 8 
+ Crura ſupe riora, latera ſuperiora, oſſa graniformis. 
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ed. From each of them a ligament is ſome- 
times extended to the Hyloid proceſſes of the 
temporal bones, to keep the os hycides from 
being drawn too much forewards or downwards. 
The part of this ligament next to theſe pro- 
ceſſes ſometimes forms into ſeveral cartilages, 
which afterwards offify in old people. Ruyſch 
(a) ſays that he has ſeen this offification conti- 
nued as far up as the ſtyloid proceſſes, which 
were therefore joined to the 95 hyoides by 
anchyloſis. 

The ſubſtance of the os hycides is cellular, 
but covered with a firm external plate, which 


zs of ſufficient ſtrength to bear the actions ot 


ſo many muſcles as are inſerted into it. 

It is not articulated with any bone of the 
body, except by means of the muſcles and liga- 
ments mentioned. 

The uſe of the os hyoides, is to ferve as 2 
ſolid lever for the muſcles to act with, in rat-. 
ſing or depreſſing the tongue and larynæ, or 
in enlarging and diminiſhing the capacity of the 
Fauces. d 

At birth, this bone is in a cartilaginous ſtate; 
excepting a ſmall point of bone in the middle 
of its body, and in each of the cornua. 
The appendices frequently remain 1 e aaron 


many years. 
OF 


Ca) Adverſ. anat. dec. 3. &. 
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THE TRUNX conſiſts of the ſpine, pelvis, 
and thorax. | 

The SPINE Vis the long pile of bones ex- 
tended from the condyles of the occiput to the 
end of the rump. It ſomewhat reſembles two 
unequal pyramids joined in a common baſe. It 
is not, however, ſtreight; for its upper part 
being drawn backwards by ſtrong muſcles, it 
gradually advances forewards, to ſupport the &- 
/ophagus, veſſels of the head, &c. Then it turns 
backwards, to make place enough for the heart 
and lungs. It is next bended forewards, to ſup- 
port the vi/cera of the abdomen. It afterwards 
turns backwards, for the enlargement of the 
pelvis. And laſtly, it is reflected forewards, 
for ſuſtaining the loweſt great gut. | 

The ſpine is commonly divided into true and 

Jalſe vertebra ; the former conſtituting the long 

upper pyramid, which has its baſe below, while 
the falſe vertebræ make the ſhorter lower py- 
ramid, whoſe baſe is above. 

The TRUE VERTEBRA + are the twen- 
ty four upper bones of the /pine, on which the 
ſeveral motions of the trunk of our bodies are 
performed; from which uſe they have juſtly 
got their name. | 

Each of theſe vertebrae is compoſed of its 
body and proceſſcs. | 


The 


* "Pax, v Auαοο, ie p oupryt, o@yv, tergum, 
hominis carina. : 
+ Treis, pdp“, ſpondyli, oſſa orbiculata, oſſa 
vertebrata, verticula. 
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The body is the thick ſpongy fore- part, 
which is convex before, concave backwards, 
horizontal and plain in moſt of them above and 
Numerous ſmall holes, eſpecially 
on the fore and back part of their ſurface, give 
paſſage to their veſſels, and allow the liga- 
ments to enter their ſubſtance The edges 


of the body of each vertebra are covered, e- 


ſpecially at the fore - part, with a ring of bone 
firmer and more ſolid than the ſubſtance of the 
body any where elſe. Theſe rings ſeem to be 
joined to the vertebræ in the form of epiphy- 
ſes, but are alledged by ſome (a) to be the li- 
gaments oſſiſied. They are of great uſe in pre- 


venting the ſpongy bodies from being broken 


in the motions of the trunk. 
Between the bodies of each two adjoining 
vertebra, a ſubſtance between the nature of 
ligament and cartilage is interpoſed ; which. 
ſeems to conſiſt of concentrical curve fibres, 
when it is cut horizontally ; but when it is di- 


_ vided perpendicularly, the fibres appear ob- 


lique and decuſſating each other (5).—The out- 
er part of the intervertebral ligaments is the 
moſt ſolid and hard; and they gradually become 
ſofter till they are almoſt in the form of a 
glairy liquor in the center; and therefore 
theſe ſubſtances were not improperly called 
mucous ligaments by the ancients (c). The 
external fibrous part of each is capable of being 
greatly extended, and of being compreſſed into 

a 


(a) Fallop. Obſervat. anatom. 

( Blancard, Anat. reform. cap. 32.——Weitbrecht, 
Syndeſmolog. ſect. 4. H 15. 

(e) Galen, de uſu, part. 1 lz. cap 16. 
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a very ſmall ſpace, while the middle fluid 
part is incompreſſible, or nearly ſo; and the 
parts of this ligament between the circumfe- 
rence and center approach in their properties 
to either, in proportion to their more ſolid or 
more fluid texture. The middle point is 
therefore a fulcrum, or pivot, on which the 
motion of a bail and focket may be made, with 
ſuch a gradual yielding of the ſubſtance of the 
ligament, in which ever direction our ſpines - 
are moved, as faves the body from violent 


ſhocks, and their dangerous confequences (c). 


This ligamento cartilaginous ſubſtance is 

firmly fixed to the horizontal ſurfaces of the 
bodies of the ver tebræ, to connect them, in 
which it is aſſiſted by a ſtrong membranous li- 
gament, which lines all their concave ſurface, 
and by ſtill a ſtronger ligament that covers all 
their anterior convex ſurface. 

We may lay it down as a general rule, not- 
withſtanding tome exceptions, That the bodies 
of the vertebræ are ſmaller, and more ſolid a- 
bove, but as they deſcend, they appear larger 
and more ſpongy ; and that the cartilages be- 
| tween them are thick, and the ſurrounding li- 
gaments ſtrong in proportion to the largeneſs 
of the vertebræ, and to the quantity of motion 
they perform: By which diſpoſition, the great- 
er weight is ſupported on the broadeſt beſt ſe. 
cured baſe, and the middle of our body 1s al- 
lowed a large and ſecure motion. 

From each fide of the body of each verte- 
bra, a bony bridge is produced backwards, and 


to a ſide; from the poſterior end of which, one 
ſlanting 


(c) Medical eſſays and obſerv. vol. 5. art. 28. 
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Aanting proceſs riſes and another deſcends ; the 
ſmooth, and what is generally the flatteſt fide 
of each of theſe four proceſſes, which are called 
the obligue*, is covered with a ſmooth carti- 
lage ; and the two lower ones of cach vertebra 
are fitted to, ard articulated with the two upper 
or aſcending oblique proceſſes of the vertebra 
below, having their articular ligaments fixed 
into the rongh line round their edges. 

From between the oblique proceſſes of each 
fide the vertebra is ſtretched out laterally in- 
to a proceſs that is named tranſverſe. 

From the back-part of the roots of the two 
oblique, and of the tranſverſe proceſs of each 
ſide, a broad oblique bony plate is extended 
backwards, where theſe meet, the ſeventh pro- 
ceſs of the vertebræ takes its riſe, and ſtands 
out backwards: This being generally ſharp 
pointed and narrow edged, has therefore been 
called ſpinal proceſs; from which this whole 
chain of bones has got its name. | | 

Beſides the common ligament which lines all 
the internal ſurface of the ſpinal proceſſes, as 
well as of the bodies, there are particular li- 
gaments that connect the bony bridges and pro- 
ceſſes of the contiguous vertebra together. 

The fubſtance of the procefles is conſidega- 
bly ſtronger and firmer, and has a thicker exter- 
nal plate than the bodies of the vertebræ have. 
The ſeven proceſſes form a concavity at 
their fore-part, which, joined to the one at 
the back part of the bodies, makes a great hole, 
and the holes of all the vertebrae form a long 

| | large 


* Artyculatorii, minimi. 
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large conduit “, for containing the ſpinal mar- 
row. in the upper and lower edge of each 
lateral bridge, there is a notch. Theſe are fo 
adapted to each other in the contiguous verte- 
bre, as to form a round hole in each fide be- 
rween each two vertebra, through which the 
nerves that proceed from the /pinal marrow 
and its blood veſſels pals. 

The articulations then of theſe true vertebre 
are plainly double; for their bodies are joined 
by the interveening cartilage above deſcribed, 
and their oblique proceſſes being tipped with 
cartilages, are ſo connected by their liga- 
ments, as to allow a ſmall degree of motion 
to all ſides. Hence it is evident, chat their 
center of motion is altered in different poſitions 
of-the trunk : For when we bow forewards, 
the upper moved part bears entirely on the bo- 
dies of the vertebra : If we beud back, the ob- 
lique proceflcs ſupport the weight: If we re- 
cline to one fide, we reſt upon the oblique 
proceſſes of that fide and part of the bodies : 
If we ſtand erect, all the bodies and oblique 
proceſſes have their ſhare in our ſupport. 
Hence it follows, 1. That becauſe the joints 
of which the ſpine is compoſe d are ſo nume- 
rous, the Vinal marrow, nerves, blood-veſltls, 
Cc. are not liable to ſuch compreſſion and o- 
ver- ſtretching in the motion of the rrunk of 
the body, as they would otherwiſe be, ſince le- 
veral vertebre muſt be concerned in every mo- 
tion of the ſpine ; and therefore a very ſmall 
curvature is made at the conjunction of any 
| | wo 


: 7 £ * 
* Ie coperys, rh, Canalis. | 5 
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two vertebræ (a). 2. That an erect poſture is 
the ſureſt and firmeſt, becauſe the ſurface of 
contact of the fulcra is largeſt, and the weight 
is moſt perpendicular to them (5). 3. That the 
muſcles which move the ſpine act with great- 
er force in bringing the trunk to an erect po- 
ſture, than in drawing it to any other: for in 
bending forewards, backwards, or to a fide, the 
muſcles which perform any of theſe actions 
are nearer the center of motion; conſequently 
the lever with which they act is ſhorter, than 
when the center of motion is on the part of 
the vertebra, oppoſite to that where theſe muſ- 
cles are inſerted ; which is the caſe in raiſing 
the trunk. This is extremely neceſſary ; fince 
in the deflections of the ſpine from a perpen- 
dicular bearing, the weight of the body ſoon 
inclines it which way we deſign; whereas, in 
raiſing us erect, this great weight muſt be 
more than counteracted. 4. In calculating the 
force exerted by the muſcles which move the 
ſine, we ſhould always make allowance for 
the action of the cartilages between the ver- 
tebræ, which, in every motion from an erect 
poſture, muſt be ſtretched on one fide, and 
compreſſed on the other, to both which they 
reſiſt; whereas, in raiſing the trunk, theſe 
cartilages aſſiſt by their ſpringy force (c). 5. 
We are hence naturally led into the reaſon of 
our heighth of ſtature increaſing in the morn- 


ing 


(a) Galen de uſu part. lib. 12. 

(b) Paaw de othb. par. a. cap. 2) 

(c) Borelli, de motu animal. pars.) 1. ſchol. ad propoſ. 58. 
Parent. Hiſtoire de Vacad. des ſciences, 17032. | 
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g, and diminiſhing at night (a): for the in- 
i mediate cartilages of the vertebræ being 
Preſſed all day long by the weight of our bo- 

y, become more compact and thin in the e- 
vening ; but when they are relieved fram this 
preſſure in the night, they again expand them-. 
ſelves to their former thickneſs ; and ſeeing 
the bulk of any part muſt vary according to 
the different diſtenſion or repletion of the veſ- 
ſels compoſing it, we may underſtand how we 
become taller after a plentiful meal, and de- 
creaſe after faſting or evacuations (65). 6. 
From the different articulations -of the bodies, 
and oblique proceſles of the vertebræ, and the 
different ſtrength of the ligaments, it is plain, 
that they are formed fo as to allow much larger 
motion forewards than backwards; this laſt be- 
ing of much leſs uſe, and migbt be dangerous, 
by overſtretching the large blood - veſſels that 
are contiguous to the bodies of the vertebræ 
(c). 7. The intervertebral cartilages ſhrivel- 
ling as they become more ſolid by age, is the 
cauſe why old people generally bow forewards, 
and cannot raiſe their bodies to ſuch an erect 
poſture as they had in their youth. 

The true vertebræ ſerve to give us an erect 
poſture; to allow {ufficient and ſecure motion 
to the head, neck, and trunk of the body, 
and to ſupport and defend the bowels, and o- 
ther ſoft parts. 

At the ordinary time of birth, each verte- 
bra conſiſts of three bony pieces, connected by 


cartilages; 
(a) Waſſe Philoſoph. tranſact. numb. 38 3, art. 1. 


(% Abbe Fontenu Hiſtoire de l'acad. des ſciences 1785. 
(c) Galen. de uſu part. lib. 1. cap. 16. 
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cartilages; to wit, the body, which is not ful- 
ly oflified, and a long crooked bone on each 
fide: on which we fee a ſmall ſhare of the 
bony bridge, the oblique proceſſes compleat, 
the beginning tranſverſe procefſes, and the ob- 
lique plate, but no ſpinal proceſſes, fo that the 
teguments are in no danger of being hurt by 
the ſharp ends of theſe ſpinal proceſſes; while 
a child is in its bended poſture in the womb, 
nor while it is ſqueezedin the birth. 

From this general mechaniſm of the ſpine, 
an account is eaſily deduced of all the different 
preternatural curvatures which the ſpine is ca- 
Pable of: for if one or more vertebra, or 
their cartilages, are of unequal thickneis in 
. oppoſite fides, the ſpine muſt be reclined over 
to the thinner ſide; which now ſuſtaining the 
greateſt mare of the weight, muſt ſtill be 
more compreſſed, conſequently hindered from 
extending itſelf in proportion to the other tide, 
which, being too much freed of its burden, 
has liberty to enjoy a luxuriant growth. Ihe 
cauſes on which tuch an inequality of thick- 
neſs in different ſides of the vertebra depends 
may vary: for either it may be owing to an 
over - diſten ſion of the veſicls of one fide, and 
from therice a preternatural increaſe of the 
thickneſs of that part; or which more com- 
monly is the caſe, it may proceed from an 
obſtruction of the veſſels, by witch the apph- 
cation of proper nouriſhment to the bony fub- 
ſtance is hindered, whether that obftruction 
depends on the faulty difpofition of the vefſels 
or fluids ; or if it is produced by an urequal 
mechznical picfiure, occaſioned by a PRs 

weak - 
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weakneſs of the muſcles and ligaments, or by 
a ipaſmodic over- action of the muicles on any 
fide of the ſpine, or by people continuing 
long, or putting themſelves frequently into any 
poilare declining from the ere&t one: In all 
the“, caſes one common effect follows, to wit, 
the vertebra, Or their cartilages, or both, turn 
thick on that ide where the veſſels are free, 
and remain thin on the other ſite where the 
veſſels are ſtrairaned or obſtructed. When- 
ever any morbid curvature is thus made, a fee 
conc] turn, but in an oppoſite direction to the 
former, muſt be formed; both becauſe the 
muſcles on the convex lide of the ſpine being 
{tretched, muſt have a ſtronger natural con- 
traction to draw the parts to which their ends 
are fixed, and becauſe the patient makes ef- 
forts to Keep the center of gravity of the bo- 
dy perpendicular to its baſe, that the muſcles 
may be relieved from a conſtant violent con- 
tractile ſtate, which always creates uncaſineſs 
and pain, y | 
When once we underſtand how theſe crook- 
ed ſpines are produced, there is little difficul- 
tyin forming a juſt prognofis; and a proper 
method of cure may be eaſily contrived, which 
muſt vary as to the internal medicines, accor- 
ding to the different cauſes on which the diſ- 
eaſe depends: But one geueral indication muſt 
be puriued 55 ſurgeons; which is, to counteract 
the bending force, by increaling the compreſ- 
fon on the convex part of the curvature, and 
diminithing it on the concave fide, Ihe man- 
ner of executing which in particular caſes muſt 


be different, and requires a very accurate CXa- 
EF 2 MINAtion: 
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mination of the circumſtances both of the dif- 
eaſe and patient. In many ſuch caſes, I have 
tound ſome imple directions, as to poſtures 3 in 
which the patient's body ſhould be 9 85 of 
very great advantage. 

Though the frue vertebra agree in the ge- 
neral ſtructure which I have hitherto defcribed ; 
yet becauſe of fcvcral ſpecialities proper to a 
particular number, they are commonly divided 
into three claſſes, viz. cervical, dorſal, and 
lumbar.” 

The cervical * are the ſeven uppermoſt ver- 
tebre ; which are diſtinguiſhed from the reſt by 
theſe marks. Their bodies are ſmaller and 
more ſolid than any others, and flatted on the 
fore-part, to make way for the @&/9phagus ; 
or rather this flat figure is owing to the preſ- 
ſure of that pipe, and to the action of the 
longi colli and anterior recti muſcles. They 
are alſo flat behind, where ſmall proceſſcs riſe, 
to which the internal ligaments are fixed. 
The upper ſurface of the body of each ver- 
tebra is made hollow, by a flanting thin proceſs 
which is raiſed on each fide : The lower 
ſurface is allo excavated, but in a different man- 
ner; for here the poſterior edge is raiſed a lit- 
te, and the one before is produced a conſider- 
able way ——Hence we ſee how the cartila- 
ges between thoſe bones are firmly connected, 
and their ar ticulations are ſecure. 

The cartilages between theſe vertebræ are 

i +; eſpecielly at their fore- Part; Which 18 
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cue reaſon why the vertebra advance foreward 
as they deſcend, and have larger motion, 

The oblique proceſſes of theſe bones of the 
neck more juitly deſerve that name than 
thoſe of any other vertehræ. They are ſitua- 
ted {Lanting z the upper ones having their ſmooth 
and almoſt flat ſurfages facing dbliquely back- 
wards and upwards, while the inferior oblique 
proceſſes have theſe ſurfaces facing obliquely 
fourewards and downwards. | | 

The trauſverſe proceſſes of theſe vertebre are 
framed in a different manner from thoſe of any 
other bones of the ſpine: For beſides the. 
common tranſverſe proceſs riſiug from between 
the oblique proceſſes of each ſide, there is a 
i-cond one that comes out from the fide of 
the body Of cach vertebra; and thele two pro- 
ceſiss, attcr leaving a circular hole for the pal- 
ſage Of the cervical artery and vein, unite, 
and are conſiderably hollowed at their upper 
part, with riſing ſides, to protect the nerves 
that paſs in the hollow; and at laſt each fide 
terminates in an obtuſe point, for the inſertioa 
ot mufcles. | 

Phe ſpinal proceſſes of theſe cervical bones 
fiand nearly ſtreight backwards, are thorter. 
than tnvſeof any other vertebre, and are fork- 
ed or double at their ends; and hence allow a. 
more convenient inſertion to muſcles. 

The thick cartilages between the bodies of 
theſe cervigal wertebre, the obliquity of their 
cblique procefles, and the ſhortneſs and horizon- 
tal fituation of their ina proceſſes, all con- 
ſpire to atlow them large motion. 
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The holes between the bony croſs bridges, 
for the paſſage of the nerves from the /pina/ 
marrow, have their largeſt ſhare ſormed in the 
loweſt of the two vertebre, to which they are 
COMMON. 

So far moſt of the cervical vertebræ agree; 
but they have ſome particular differences, 
which oblige us to conſider them ſeparately. 

The brit, from its uſe of ſupporting the 
head, has the name of atlas *; and is allo 
called epi/trophea, from the motion it perfoms 
on the ſecond. | 

The atlas, contrary to all the other verte- 
bre of the ſpine; has no body; but, inftead 
of it, there is a bony arch. In the convex 
fore-part of which, a ſmall riſiog appears, 
where the mu/cull 2 colli are inſerted ; and, 
on each ſide of this protuberance, | a ſmall cavity 
may be obſerved, where the redti interni mi- 
nere take their rite, The upper and low- 
er parts of the arch are rough. and unequal, 
where the ligaments that conne ect this vertebra 
to the os cccipitis, and to the ſecond vertebra 
are fixed.--The back-part of the arch is concave, 
ſmooth, and covered with a cartilage, in a re- 
cent ſubject, to receive the tooth- like proceſs 
of the ſecond vertebra. In a firſt vertebra 
From which the ſecond has been ſeparated, this 
hollow makes the paſſage for the /pinal marrow 
to ſeem much larger than it really is: On 
each fide of it a {mall rough ſinuoſity may be 
remarked, where the ligaments going to the 
Aides of the tooth-like N of the following 

vertebra 


* As d) 55 - > 
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vertebra are faſtened ; and on each fide, a 
ſmall rough protuberance and depreſſion is ob- 
ſervable, where the tranſverſe ligament, which 
ſecures the tooth - like proceſs in the ſinuofity, 
is fixed, and hinders that proceſs from injuring 

the medulla ſpinalis in the flections of the 
head. 

The atlas has as little ſpinal proceſs as body; 
but, inſtead thereof, there is a large bony 
arch, that the muſcles which paſs over this 
vertebra at that place might not be hurt in 
extending the head. On the back and upper 
part of this arch there are two depreſſions 
where the recti peſtici minores take their riſe; 
and at the lower part are two other ſinuoſities, 
zuto which the ligaments which connect this 
bone to the following one are fixed. 

The ſuperior oblique procciles of thi is Ala 
are large, oblong, hollow, and more horizon- 
tal than in any other vericbra. They riſe 
more in their external than internal brim ; by 
which their articulations with the cendyloid 
proceſſes of the os occipitis are firmer. Un- 
der the external edge of each of theſe obljque 
proceſſes, is the a or deep open channel, 
in which the vertebral arteries make the circu- 
lar turn, as they are about to enter the great 
foramen of the occipital bone, and where the 
tenth pair of nerves goes out. In ſeveral 
bodies, 1 have ſeen this covered with bone. 
he inferior oblique procefles extending 
fromwithin outwards and downwards, are large, 
concave, and circular, So that this vertebra, 


contrary to the other ſix, receives the bones 
with 
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with which it is articulated both above and be- 
low. 

The tranſverſe proceſſes here are not much 
holiowed or forked, but are louger and larger 
than thoſe of any oiker vertebra of the neck, 
for. the origin and infertion of feveral muſcles ; 
of which thoſe that ſerve to move this vertebra 
on the ſecond have a contideralte lever to act 
with, bec.uſe of the diftauce of their iufcrtion 
from the axis of revolution. 

The hole for the ſpinal! marrow is larger in 
this than in any other vertebra, not only on 
account of the marrow being largeft here, but 
alſo to prevent its being hurt by the motions of 
this vertebrae on the ſecond one, —— | his large 
hole, and the long tranſverſe proceſſes, make 
this the broade!t vericbra of the neck. 

The condyle; of the gs cectpitis move fore- 
wards and backwards in the ſuperior obiique 
proceſſes of this vertebra z but from the figure 
of the bones forming theſe joints, it appears, 
that very_little motion can here be allowed to 
either fide; and there muſt be (ll leſs circu- 
lar motion. 

In new-born children this vertebra has only 
the two lateral picces oliified; the arch, which 
it has at its forc-part inſtead of @ body, being 
cartilaginous. | 

The ſecond vertebra cult is called dentata, 
from the tooth like Pr cc cis on the upper part 
-of its body. Some authors call ir eptirophea, 
but improperly, ſince this defiguation is only 
applicable to the firſt, which moves on this as 


on an ais. 
The 
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The body of this vertebra is ſomewhat of a 
pyramidal figure, being large, and produced 
downwards, eſpecially at its fore-ſide, to enter 
into a hollow of the wertebra below; white 
the upper part has a ſquare proceſs with a ſmall 
point ſtanding out from it. This it is that 1s 
imagined to refemble a tooth“, and has given 
name to the vertebra.— The ſide of this pro- 
ceſs, on which the hollow of the anterior arch 
of the firſt vertebra plays, is convex, ſmooth, 
and covered with a cartilage; and it is of the 
ſame form behind, for the ligament, which is 
extended tranſverſely from one rough protube- 
rance of the firſt vertebra to the other, and is 
cartilaginous in the middle, to move on it.— 
A ligament likewiſe goes out in an oblique 
tranſverſe direction, from each ſide of the pro- 
ceſſus dentatus, to be fixed at its other end to 
the firſt vertebra, and to the occipital bone: 
and another ligament riſes up from near the 
point of the proceſs to the 8s occipitis. 

The ſuperior oblique procefles of this ver- 
tebra dentata are large, circular, very nearly 
in an horizontal poſition, and lightly convex, 
to be adapted to the inferior oblique proceſſes 
of the firſt vertebra.— A moveable cartilage is 
ſaid by ſome authors to be interpoſed between 
rheſe oblique proceſſes of the firſt and ſecond 
vertebra ; but I could never find it — The 
inferior oblique proceſſes of this vertebra den- 
tata anſwer exactly to the deſcription given of 
thoſe common to all the cervical vertebræ. 


The 
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The tranſverſe proceſſes of the vertebra den- 
tata are ſhort, very little hollowed at their 


upper part, an d not forked at their ends; and 


the canals cwrough which the cervical arteries 
pais, are reflec ed outwards about the middle 
ſubſtance of euch proceſs; ſo that the courſe 


of theſe veſſels may be directed towards the 


tranſverſe proceſſes of the firſt vertebra.— Had 


this curvaivr2 of the arteries been made in a 


part ſo moveable as the neck is, while they 
were not deicnded by a bone, and fixed to that 
bone, ſcarce a motion could have been per- 
formed without the utmoſt hazard of compreſ- 
ſion, and a ſtop put to the courſe of the liquids, 
with all its train of bad conſequences, Hence 
we obſerve this ſame mechanitm ſeveral times 
made uſe of, when there is any occaſion for a 
ſudden curvature of a large artery. This is 
the third remarkable inſtance of it we have 
ſeen. The firſt was the paſſage of the carot ide 
through the temporal bones; and the ſecond was 
that lately deſcribed in the vertebral arteries, 
eurning round the oblique. proceſſes of the firſt 
vertebra, to come at the great hole of the oc- 


cipital bone. 


The ſpinal proceſs of this vertebra dentata is 
thick, ſtrong, and ſhort, to give ſufficient ori- 
gin to the my/culi recti majores, and obliqui in- 
fertores, and to prevent the contuſion of theſe 
and other muſcles in pulling the bead back. 

This ſecond vertebra conſiſts, at the birth, 
of four bony pieces: For, beſides the three 
which I already mentioned as common to all 
the vertebre, the tooth-like proceſs of this 


bone is begun at this time to be oflified in its 
middle, 


\ 


body of the bone.— 


vent that dangerous motion, 


When we are acquainted with the ſtructure 
and articulations of the firſt and ſecond verte- 
bra, and know exactly the ſtrength and con- 
nection of their ligaments, there is no difficul. 
iy in underſtanding the motions that are per- 
formed upon or by the firſt; though this ſub- 
ject was formerly mutter of hot diſpute among 
iome of the greateſt anatomiſts (a). 
none of my purpoſe at preſent to enter into a 
detail of the reaſons advanced by either party; 
but to explain the fact, as any one may ſee 
it, who will remove the muiclcs, which, in a 
1 CCEnt ſubjeR, hinder the view of theſe two 
joints, and then will turn the head into all the 
different poſitions it is capable of. 
may then be ſcen to move torewards and back- 
wards on the firſt vertebra, as was already ſaid, 
while the atlas performs the circumgyratio upon 
the ſecond vertebra; the interior oblique pro- 
cefles of the firſt vertebra ſhuffling eatily in a 
circular way on the ſuperior oblique proceſſes 
of the ſecond, and its body or anterior arch 
having a rotation on the tooth-like procels, 
by which the perpendicular ligament that is 
fent from the point of the tooth-like proceſs 


to the occipital bone is twiſted, 


tcral ligaments, that fix the preceſſus dentatus 


(a) See Euſtach. de motu ile 
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middle, and is joined as an appendix to the 
Leſt this appendix be 
bended or diſplaced, nurſes ought to keep the 
heads of new born children from falling too far 
backwards by fay-bands, or ſome ſuch means, 
till the muſcles attain ſtrength ſufficient to pre- 


The head 
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to the ſides of the firſt vertebra, and to the 65 
accipitis, are very differently affected; for the 
one upon the ſide towards which the face is 
turned by the circumgyratio, is much ſhortened 
and lax, while the oppoſite one is ſtretched and 
made tenſe, and yielding at laſt no more, pre- 
vents the head from turning any further round 
on this axis. So that theſe lateral ligaments 
are the proper moderators of the circumgyratio 
of the head here, which muſt be larger or 
ſmaller, as theſe ligaments are weaker or 
ſtronger, longer or ſhorter, and more or, leſs 
capable of being ſtretched. Beſides the re- 
volution on this axis, the firſt vertebra can 
move a {mall way to either {ide ; but is pre- 
vented from moving backwards and forewards, 
by its anterior arch, and by the croſs ligament, 
which are both cloſely applied to the tooth like 
proceſs. Motion forewards here would have 
been of very bad conſequence, as it would have 
brought the beginning of the /pinal marrow 
upon the point of the tooth-like proceſs. 
* The rotatory motion of the head is of great 
uſe to us on many accounts, by allowing us 
to apply quickly our organs of the ſenſes to ob- 
jects: and the axis of rotation was altogether 
proper to be at this place; for if it had been at 
a greaten diſtance from the head, the weight 
of the head, if it had at any time been remo- 
ved from a perpendicular bearing to the fmall 
very moveable joint, and thereby had acqui- 
red a long lever, would have broke the liga- 
ments at every turn inconfiderately performed : 
or theſe ligaments muſt have been formed 
much ſtronger than could have been connect- 
. ed 
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ed to ſuch ſmall hangs Neither could this cir- 
cular motion be performed on the firſt vertebra. 
without danger, becauſe the immoveable part 
of the medulla oblongata is ſo near, as at each 

large turn, the beginning of the ſpznal mar- 

row would have been in danger of being twiſted, 

and of ſuffering by the compreſſion this would 
have made on its tender fibrils, 

It is neceflary to obſerve, that the lateral or 
moderator ligaments confine ſo much the mo- 
tion of the firſt vertebra upon the ſecond, that, 
though. this joint may ſerve us on ſeveral oc- 
caſions, yet we are often obliged to turn our 
faces farther round, than could be done by 
this joint alone, without the greateſt danger of 
twiſting the ſpinal marrow too much, and alſo 
of luxating the oblique proceſſes ; therefore, 
in large turns of this kind, the rotation is aſ- 
fiſted by all the vertebræ of the neck and loins; 
and if this is not ſufficient, we employ moſt of 
the joints of the lower extremities. —— This 
combination of a great many joints towards 
the peformance of one motion, is alſo to be 
obſerved in ſeveral other parts of the body; 
Notwithſtanding ſuch motions being generally 

ſaid to be performed by ſome ſingle joint on- 
ly. | x 

The third vertebra of the neck is by ſome 
called axis; but this name is applied to it 
with much leſs reaſon than to the ſecond. 
This third, and the three below, have no- 
thing particular in their ſtructure; but all their 
parts come under the general deſcription for- 
merly given, each of them being larger as they 


deſcend. 
3 The 
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The ſeventh “ vertebra of the neck is near 
to the form of thoſe of the back, having. the 
upper and lower ſurfaces of its body leſs hol- 
low than the others: The oblique proceſſes 
are more perpendicular ;—neither ſpinal nor 
tranſverſe proceſſes are forked. This ſeventh 
and the fixth vertebrae of the neck have the 
hole in each of their tranſverſe proceſſes more 
frequently divided by a ſmall croſs bridge, that 
goes between the cervical vein and artery, than 
any of the other vertebræ. 

The twelve dorſal + may be diſtinguiſhed 
from the other vertebræ of the ſpine by the 
following marks. 

Their bodies are of a middle Gze, betwixt 
thoſe of the neck and loins; they are more 
convex before than either of the other two 
forts ; and are flatted laterally by the preſſure of 
the ribs, which are inſerted into ſmall cavities 
formed in their ſides. This flatting on their 
fides, which makes the figure of theſe verte- 
kre almoſt an half oval, is of good uſe; as 
it affords a firm articulation to the ribs, allows 
the trachea arteria io divide at a ſmall angle, 
and the other large veſſels to run ſecure from 
the action of the vital organs. —Thefe bodies 
are more concave behind than any of the other 
two claſſes, —Their upper and lower ſurfaces 
arc horizontal. | 

The cartilages interpoſed between the bodies 


of theſe vertebra are thinner than in any other 
of 


* Atlas quibuſdam, maxima, magna vertebra, promi- 
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of the frue vertcbrae; and contribute to the 
concavity of the ſpine in the thorax, by being 
thinneſt at their fote- part. a 

The cbligue proceſſes are placed almoſt per- 
pendicular; che upper ones ilanting but a little 
forewards, and the lower ones ſlanting as much 
backwards, — They have not as much convexi- 
ty or concavity as is worth remarking. 
Between the oblique proceſſes of oppoſite ſides, 
ſeveral ſharp proceſſes ſtand out from the upper 
and lower parts of the plates which join to form 
the ſpinal proceſs; into theſe ſharp proceſſes 
ſtrong ligaments are fixed, for connecting the 
vertebræ. : 

The tranſverſe proceſſes of the dorſal verte- 
bre are long, thicker at their ends than in the 
middle, and turned obliquely backwards; which 
may be owing to the preſſure of the ribs, the 
tubercles of which are inſerted into a depreſ- 
fion near the end of theſe proceſſes. 

The /pinal proceſſes are long, ſmall pointed, 
and ſlopping downwards and backwards; from 
their upper and back-part a ridge riſes, which 
is received by a {mall channel in the fore-part 
of the ſpinal proceſs immediately above, which 

is here connected to it by a ligament. | 

The conduit of the ſpinal marrow is here 
more circular, but, correſponding to the ſfize.of 
that cord, is ſmaller than in any of the other 
vertebrae, and a larger ſhare of the holes in the 
bony bridges, for the tranſmiſſion of the nerves, 
is formed in-the vertebra above, than in the 
one below. | 

The connection of the dor/al vertebræ to 
the ribs, the thinneſs of their cartilages, the 
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erect ſituation of the oblique proceſſes, the 
length, floping, and connection of the ſpinal 
proceſſes, all. contribute to reſtrain theſe verte- 
bre from much motion, which might diſturb 


the actions of the heart and lungs; and, in 
. conſequence of the little motion allowed here, 
the intervertebral cartilages ſooner ſhrivel, by. 


becoming more ſolid : And therefore, the firſt 
remarkable curvature of the ſpine obſerved, 
as people advance to old age, is in the leaſt 
ſtretched wer/cbrae of the back; or old people 
firſt become round ſhouldered. 5 
The bodies of the four uppermoſt dorſal ver- 
tebrae deviate from the rule of the vertebrae 
becoming larger as they deſcend; for the firſt 
of the four is the largeſt, and the other three 
below gradually become ſmaller, to allow the 


trachea and large veſſels to divide at ſmaller 
angles. | 
'The two uppermoil vertebrae of the back, 
Inſtead of being very prominent forewards, age 


flatted by the action of the mu/culi longi colli 
and recti majores, * E 

The proportional ſize of the two little de- 
preſſions in the body of each vertebra for fe- 
ceiving the heads of the ribs, ſeems to vary 
in the following manner; the depreſſion cn 


the upper edge of each vertebra decreaſes as 


far down as the fourth, and after that increaſes. 
The tranſverſe proceſſes are longer in each 
lower vertebta to the ſeventh or cight, with 
their ſmooth ſurfaces, for the tubercles of the 
ribs, facing gradually more downwards ; but 
afterwards as they deſcend they become Po 
an 
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and the ſmooth ſurfaces are directed more up- 


e 
1 wards. | 

The ſpinous proceſſes of the vertebrae of the 
0 back become gradually longer and more fſlant- 
1 ing from the firſt, as far down as the eight or 


: ninth vertebra; from which they manifeſtly turn 

y ſhorter and more erect. 

: The firſt * vertebra, beſides an oblong hallo 

in its lower edge, that aſſiſts in forming the 

i cavity wherein the ſecond rib is received, has 

e the whole cavity for the head of the firſt rib 

formed in it. 

Y The ſecond has the name of .axillary ,. 

4 without any thing particular in its ſtructure. 

} I be <leventh often has the whole cavity | 

© | for the eleventh rib in its body, and wants the 

c ſmooth ſurface on each tranſverſe proceſs. 

r The twelfth always receives the whole 
head of the laſt rib, and has no ſmooth ſur- 

| face on its tranſverſe proceſſes, which are very 

- | ſhort. The ſmooth ſurfaces of its inferior 

; oblique proceſſes face outwards as the /umbar 


do. And we may ſay, in general, that the 
5 upper vertebrae of the back loſe gradually their 
: reſemblance to thoſe of the neck, and the 
: lower ones come nearer to the figure of the 
1 lumbar. 
: I be articulation of the vertebrae of the back 


with the. ribs, ſhall be more particularly conſi- 
dered after the ribs are deſcribed. Only it 
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may be proper now to remark, that the liga- 
ments which ſerve that articulation affiſt in 


connecting the vertebrae. 

The loweſt order of the true vertebrae is 5 
lumbar *, which are five bones, that may be 
diſtinguiſhed from any others by theſe marks : 


1, Their bodies, though of a circular form at 


their fore-part, are ſomewhat oblong from 
one fide to the other; which may be occaſion- 
ed by the preſſure of the large veſſels, the ar- 
ra and cava, and of the viſcera. The epiphy- 


fes on their edges are larger, and therefore the 
upper and lower ſurfaces of their bodies are 


more concave than in the vertebra? of tlre 
back, 2. The cartilages between theſe de- 
rebrae are Much the thickeſt of any, and ren- 


der the ſpine convex within the abdomen, by 


their greateſt thickneſs being at their fore- 
part. 3. The oblique proceſſes are ſtrong and 
deep; thoſe in oppoſite ſides being almoſt 
placed ia parallel planes; the ſuperior, which 
are concave, facing inwards, and the convex. 
inferior ones facing outwards : and therefore 
each of theſe vertebrae receives the one above 
it, and is received by the one below; which 
is not ſo evident in the other two claſſes already 
deſcribed. 4. Their tranſverſe proceſſes are 
ſmall, long, and almoſt erect, for allowing 
large motion to cach bone, and ſufficient in- 
ſertion to muſcles, and for ſupporting and de- 
fending the internal parts. 5. Betwixt the. 


' roots of the ſuperior oblique and tranſverſe 


PO a {mall protuberance may be obſerved, 
1 where 


% Oc igu os, Vola, renum, lumborum. 
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where ſome of the muſcles that raiſe the trunk 
of the body are inſerted. 6. Their ſpinal pro- 
ceſſes are ſtrong, ſtreight, and horizontal, with 
broad flat ſides, and a narrow edge above and 
below; this laſt being deprefſied on each fide 
by muſcles. And at the root of theſe edges, 
we ſee rough ſurfaces for fixing the ligaments. 
7. The canal for the numerous cords, called 
cauda equina, into which the ſpinal marrow di- 
vides, is rather larger in theſe bones than 
what contains that marre in the vertebræ 
of the back. 8. The holes for the paffage of 
the nerves are more equally formed out of 
both the contiguous vertebrae than in the 
other claſſes; the upper one furniſhes how- 
ever the larger ſhare of each hole. | 

The thick cartilages between theſe lumber 
vertebra, their deep oblique proceſſzs, and their 
erect ſpinal proceſſes, are all fit for allowing 
large motion; though it is not ſo great as 
what is performed in the neck; which appears 
from comparing the arches which the head de- 
ſcrides when moving on the neck, or the loins 
onl 

The lumbar vertebre as they deſcend, have 
their oblique proceſſes at a greater diſtance 
from each other, and facing more backwards 
and forewards. 

Both tranſverſe and ſpinal proceſſes. of the 
middlemoſt vertebræ of the loins are longeft 
and thickeſt; in the vertebrae above and below 
they are leſs: So that theſe proceilzs of the firſt *_ 
| 94k, = | and 
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and fifth * are the leaſt, to prevent their ſtri- 
king on the ribs or ofa ilium, or their bruiſing 
the muſcles in the motions of the ſpine. 

The epiphy/es round the edges of the bo- 
dies of the /umbar vertebrae are moſt raiſed in the 
two loweſt, which conſequently make them ap- 

ear hollower in the middle than the others are. 
The body of the fifth verterba is rather 
thinner than that of the fourth. The ſpinal 
proceſs of this fifth is ſmaller, and the oblique 
proceſſes face more backwards and forewards 
than in any other /umbar vertebra. . 

After conſidering the ſtructure of the parti- 
cular vertebre, and their mutual connection, 
we may obſerve a ſolicitous care taken that they 
ſhall not be disjoined, but with great difficulty; 
for beſides being connected by ſtrong liga- 
ments proportioned to the forces which are to 
be reſiſted, their bodies either enter ſo into 
each other, as to preveat their being diſplaced 
any way, as in the vertebræ of the neck; or 
they are proped on all fides, as theſe of the back 
are by the ribs; or their ſurfaces of contact 
are ſo broad, as to render the ſeparation al- 
moſt impracticable, as in the lains; while the 
depth and articulation of the oblique proceſſes 
are exactly proportioned to the quantity of 
motion which the other parts of the bones al- 
low, or the muſcles can perform: Yet, as 
theſe oblique proceſſes are ſmall, and there- 
fore not capable of ſo ſecure a conjunction 
as the larger bodies, they may ſooner yield to 
a disjoining force; but then their diſlocation. 
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is not of near ſo bad conſequence as the ſepa- 
ration of the bodies would be. For, by the 
oblique proceſſes being diflocated, the muſcles, 
ligaments, and ſpinal marrow. are indeed 
ſtretched; but this marrow muſt be compreſſed, 


or entirely deſtroyed, when the body of the 


vertebra is removed out of its place. 

The FALSEVERTEBDRA compoſe 
the under pyramid of the ſpine. They are diſ- 
einguiſned from the bones already deſcribed 
juſtly enough by this epithet of fa//z ; becauſe 
tho? each bone into which they can be divided 
in young people, reſembles the true vertebræ 
in figure, yet none of them centribute to the 
motion of the trunk of the body ; they being 
intimately united to each other in adults, ex- 
cept at their lower part, where they are move- 
able ; whence they are commonly divided into 
two bones, or ſacrum, and coccygis, -* 

OSSACRUM *, is ſo called, from being 
offered in ſacrifice by the ancients, or rather 
becauſe of its largeneſs in reſpect᷑ of the other 
ver7icore.—-— This bone is of an irregular trian- 
gular ſhape, broad above, narrow below, con- 
vex behind, for the advantageous origin of the 


muſcles that move the ſpine and thigh back- 


wards ; and concave behind, for enlarging the 
cavity of the pelvis, Four tranſverſe lines 
of a colour different from the reſt of the bone 
which are ſeen.on its fore-part, arc the marks 
of diviſion of the five different bones of Which 
it conſiſts i in young perfons. : . 
e 


lee, oxorJuncg pryns Hippocrat. y'mrormoyauncy, 
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The fore-part of the os ſacrum, analogous to 
the bodies of the true vertebra, is ſmooth and 
flat, to allow a larger ſpace for the contained 
bowels, without any danger of hurting them; 
or this flat figure may be owing to the equal 
preflure of theſe bowels, particularly of the laſt \ ; 
gut, The back part of it is almoſt ſtreight, 
without ſo large a cavity as the vertebræ have; 

becauſe. the ſpinal marrow, now ſeparated into 
the cauda equina, is ſmall. The bridges be- 
tween the bodies and procefles of this bone, are 
much thicker, and in proportion ſhorter, than 
in the former claſs of bones. The ſtrength 
of theſe croſs bridges is very remarkable in the 
three upper bones, and is well proportioned 
to the incumbent weight of the trunk of the 
body, which theſe bridges ſuſtain in atranſverſe, 
conſequently an unfavourable, ſituation, when 
the body is erect. | 

There are only two oblique proceſſes of the 
ot ſacrum; one ſtanding out on each ſide from 
ine upper part of the ft bone. Their plain 
erect ſurfaces face backwards, and 2:2 articu- 
lated with the inferior oblique procefles of the 
laſt vertebra of the loins, to which each of 
theſe proceſſes is connected by a ſtrong liga- 
ment, which riſes from a ſcabrous cavity 
round their roots, where mucilaginous glands 
are alſo lodged. —Inſtead of the other oblique 
proceſſes of this bone, four rough tubercles 
are to be ſeen on each ſide of its ſurface be- 
hind, from which the muſculus ſacer has its 
origin. | | 
The tranſverſe proceſſes here are all grown 

together into one large ſtrong oblong proceſs 
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on each fide ; which ſo far as it anſwers to the 
firſt three bones, is very thick, and divided 
into two irregular cavities, by a long perpendi- 
cular ridge. The foremoſt of the two ca- 
vities has commonly a thin cartilaginous ſkin ' 
covering it in the recent ſubject, and is adapt- 
ed to the unequal protuberance of the or ilium, 
and a ſtrong ligament connects the circum- 
ference of theſe ſurfaces of the two bones. — 
The cavity behind is divided by a tranſverſe ridge 
into two, where ſtrong ligamentous ſtrings that 
go from this bone to the os ilium with a cellu- 
lar ſubſtance containing mucus, are lodged. 
The tranſverſe proceſſcs of the two laſt bones 


of the os ſacrum are much ſmaller than the 


tormer, At their back part near their edge, 
a knob and oblong flat ſurface give rite to two 
ſtrong ligaments which are extended to the os 
i/chium ; and are therefore called ſacroſciatic. 
The ſpinal procefles of the three uppermoſt 
bones of the os ſacrum appear ſhort, ſharp, and 
almoſt ere&, while the two lower ones are 
open behind; and ſometimes a little knob is to 
be ſeen on the fourth, though generally it is 
bifurcated, without the two legs meeting in- 
to a {pine ; in which condition alſo the firſt is 
often to be ſeen; and ſoinetimes none of them 
meet, but leave a ſinus, or rather foſſa, in- 
ſtead of a canal (a)—The muſculus latiſſimus 
and longiſſimus dorſi, ſacro/unbalis, ind glutaeus 


maximus, have part oi their origins from theſe 
ſpinal proceſſes | 3385 


The 


(2) Verheyen, Anat. tract. 5. cap 9.—Sue Trad. d'oſteol. 
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The canal between the bodies and proceiles 
of this bone, for the cauda equina, is triangu- 
lar; and becomes ſmaller as it deſcends, as the 
cauda alſo does. Below the third bone, this 
paſſage | is no more a compleat bony canal, but 
is open behind; and is only there defended by 
a ſtrong ligamentous membrane ſtretched over 
it, which, with the möuſcles that cover it, and 
are very prominent on each ſide, is a ſufficient 
defence for the bundle of nerves within. 

At the root of each oblique proceſs of this 
bone the notch is conſpicueus, by which, and 
ſuch another in the laſt vertebra of the loins, 
a a paſſage is left for the twenty-fourth ſpinal 
nerve; and, in viewing the os /acrum, either 
before or behind, four large holes appear in 
each ſide, in mach the ſame height, as where 
the marks of the union of its ſeveral Bones re- 
main. Some of the largeſt nerves of the body 
paſs through the anterior holes; and ſuperficial 
grooves running outwards from them in dit- 
ferent directions, ſhew the courſe of theſe 
nerves. -From the intervalsof theſe grooves, 
the pyrifermis muſcle chiefly riſes. The 
holes in the back part of the bone are covered 
by membranes which allow ſmall nerves to paſs 
through them. The two uppermoſt of theſe 
holes, eſpecially on the fore-fide, are the 
largeſt; and as the bone deſcends, the holes 
turn ſmaller. Sometimes a notch is only form- 
ed at the lower part in each ſide of this bone ; 
and in other ſubjects there is a hole common 
to it and the os coccygrs, through which the 
twenty-ninth pair of ipinal nerves paſſes; and 
frequently a bony bridge is formed on the back- 

part 
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pert of each fide by a proceſs ſent up from the 
back-part of the os coceygrs, and joined to the 
little knobs which the laſt bone of the os /a- 
crum has inſtead of a ſpinal proceſs. Under this 
bridge or jugum, the twenty-ninth. pair of ſpi- 
nal nerves runs in its courſe to the common 
holes juſt now deſcribed. 

Ihe upper part of the body of the firſt bone 
reſembles the vertebrae of the loins; but the 
ſmall fifth bone is oblong tranſverſely, and hol- 
low in the middle of its lower ſurface. 

The ſubſtance of the os ſacrum is very ſpon» 
oy, without any conſiderable ſolid external plates 
and is lighter proportionally to its bulk than 
any other bone in the body; but is ſecured 
from injuries by the thick muſcles that cover 
it behind, and by the ſtrong ligamentous meme 
branes that cloſely adhere to it. As this is 
one of the moſt remarkable inſtances of this 
ſort of defence afforded a ſoft weak bone, we 
may make the general obſervation, that, 
where- ever we meet with ſuch a bone, one or 
other, or both theſe defences are made ule of, 
the firſt to ward off injuries, and the ſecond 
to keep the ſubſtance of the bone from e 
ing too eaſily 

This bone is articulated above to the laſt ver- 
zebra of the loins, in the manner that the 
{mbar vertebrae are joined; and therefore 
the ſame motions may be performed here. 
The articulation of the lower part of the os 
ſacrum to the os coceygis ſeems well enough 
adapted for allowing conliderable motion to 
this laſt bone, was it not much confined by 
ligaments. Laterally, the os /acrum is joined 
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to the ofa ilium by an immoveable ſpnchon- 
dreſis, or what almoſt deſerves the name of a 
ſuture; for the cartilaginous cruſt on the ſur- 
face of the bones is very thin, and both their 
ſurfaces are fo ſcabrous and unequal, as to be 
indented into each other : which makes ſuch a 
ſtrong connection, that great force is required 
to ſeparate them, after all the muſcles and li- 
gaments are cut. Frequently the two bones 
grow together in old ſubjects. 8 

The uſes of the es facrum are, to ſerve as 
the common baſe and ſupport of the trunk of 
the body, to guard the nerves proceeding from 
the end of the ſpinal marrow, to defend the 
back -- part of the pelvis, and to afford ſufficieat 
origin to the muſcles which move the trunk 
and thigh. 

The bones that compole the os ſicrum of in- 
fants, have their bodies ſeparated from each o- 
ther by a thick cartilage; and, in the fame 
manner as the true vertebrae, each of them con- 
fiſts of a body and two lateral plates, connect- 
ed together by cartilages; the ends of the 
plates ſeldom being contiguous behind. 

OS COCUTGTITS?, orrump bone, is that tri- 
angular chain of bones depending from the 
es ſacrum; each bone becoming finaller as 
they deſcepd, till the laſt ends almoſt in a 
point. Tbe os ceccygis is convex behind, and 
concave before; from which crooked pyramidal 
figure, which was thought to refemble a cuc- 
kow's bzak, it has got its name. 

This 
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This bone conſiſts of four pieces in people of 
middle age: in children, very near the 
whole of it is cartilage: In old ſubjects, all the 
bones are united, and become frequently: one 
continued bone with the os facrum. 

The ſhigheſt of the four bones is 3 
with, ſhuntkiers extended farther to each fide 
than the end of the os /acrum ; which enlu ge- 
me hond, in my opinion, ferve as a diſtin- 
quithing mark to fix the limits of either bone; 
and therefore ſhould take away all diſpute ahout 
reckoning the number of bones, of which 
one or other of theſe two parts of the fal/e 
vertebra, is compoſed ; which diſpute muſt 
{till be kept up, fo long as the numbering five 
or fix bones in the c ſacrum depends upon the 
uncei tain aceident ofthis broad ſhouldered li tle 
bone being united to or ſeparated from it.——- 
The upper ſurface of-this bone is a little hol- 
low, From the back of that bulbous part 
called its /b5u[Jers, a procels often riſes up on 
eich fide, to join with the bifurcated ſpine of 
the ſourth and fifth bones of the os facrum, to 
form the bony bridge mentioned in the de- 
ſcription of the c /acrum —Sometimes theſe 
{houlders are joined to the ſides of the fifth 
bone of the os /acrum, to form the hole in 
each fide common to theſe two bones, for the 
paſſage of the twenty niath pair of ſpinal 
Nerves. Immediately below the ſhoulders. 
of the 9s cereygrs, a notch may be remarked in 
each fide, where the thirtieth pair of the ſpi— 
nal nerves paſles The lower end of this 
bone is formed into a ſmall head, which very 
vien is kollow in the middle. 


R. 2 The 


196 Or TRE SKELETON, 


The three lower bones gradually become 
ſmaller, and are ſpongy; but are ſtrength- 
ened by a ſtrong ligament which covers and 
connects them, ——'Their ends, by which they 
are articulated, are formed in the ſanie man- 
ner as thoſe of the firit bone are. 

Between each of theſe four bones of young 
ſubjects a cartilage is interpoſed ; therefore 

their articulation is analogous to that of the 
bodies. of the vertebræ of the neck: For, as 
has been above remarked, the lower end of the 
os facrum, and of each of the three ſuperior 
bones of the os coccygis, has a ſmall depreſſion 
in the middle; and the upper part of all the 
bones of the os ceccygis is a little concave, and 
conſequently the interpoſed cartilages are thick- 
eſt in. the middle, to fill up both cavities; by 
which they connect the bones more firmly. — 
When tbe cartilages offity, the upper end of 
each bone is formed into a cavity, exactly ad- 
apted to the protuberant lower end of the 
bone immediately above. From this ſort of 
articulation, it is evident, that, unleſs when 
theſe bones grow together, all of them are ca- 
pable of motion; of which, the firſt and ſecond, 
eſpecially this laſt, enjoys the largeſt hare. 

The lower end of the fourth bone terminates 
in a rough point, to which a cartilage is ap- 
pznded, 

To the ſides of theſe bones of the os cocey- 
gis, the ccccygat muſcles (a), and part gt the 
levatores ani, and of the glutei maxim, are 


fixed. 
| 'The 
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The ſubſtance of theſe bones is very ſpongy, 
and in children cartilaginous; there being only 
a part of the firit bone oflified ia a new-born 
infant.—Since therefore the mte/tinum refum 
of children is not fo firmly ſupported as it is 
in adults, this may be one reaſon why they are 
more ſubject to a precidentia ani than old peo- 
ple (a). 

From the deſcription of this bone, we ſee 
how liitle it reſembles the vertebra; ſince it 
ſcldom has proceſſes, never has any cavity for 
the /pinzl marrow, nor holes for the paſſage of 
rerves, —lis connection hinders it to be moved 
to either fide; and its motion backwards and 
forewards is much confined : Yet, as its liga- 
ments can be ſtreiched by a conſiderable force, 
it is a great advantage ia the excretion. of 
the /etcs alrine, and much more in child. 
bearing, that this bone ſhould remain move- 
able; andthe right management of it, in de- 
lirering women, may be of great benefit to 
them (6),——'The mobility of the cs ceceygis 


- 


_ eimiwithing as people advance in age, efpeci- 


ally when its ligaments and <artlages have 
not been kept flexible by being ſtretched, is 
probably one reaſon why the women, who 
are d maids before they marry, have gene- 
rally bard labour in child-bed. 

The os ceccypgis ſerves to ſuſtain the intefti- 
num rectum: and, in order to perform this of- 
fice more effectually, it is made to turn with a 

. 3 curve 

(a) Spigel. de humani corp. fabric. lib. 2. cap. 42— 


Paaw, de oſſib. par. 2. cap. 3. 
(5) Paaw, ibid, — Deventer, Operat, chirurg. cap. 25. 
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curve forewards; by which alſo the bone itſcif, 
as well as the muſcles and teguments, is pre- 
ſerved from any injury, when we fit with our 
body reclined back. 

The ſecond part of the trunk of the ſkele- 
ton, the PELYL/7S, is the cylindrical cavity 
at the lower part of the: abdomen, formed by 
the os ſacrum, os coccygis, and ofa inneminata ; 
which laſt therefore fall now in courte to be 
examined. ; 

Though the name of OS SA INNOMI 
NAT 4*: contributes nothing to the know- 
- ledge of their fituation, ſtructure, or office; 
yet they have been fo long and univerſall; 
known by it, that there is no occaſion for 

changing it.— They are two large broad bones, 

- which form the fore - part and ſides of the pet- 
Vi, and the lower part of the ſides of the ab- 
domen— In children each of theſe bones is e- 
- vidently divided into three; which are after-- 
wards ſo intimately united, that ſcarce the leaſt 
mark. of their former ſepuration remains: This. 
notwithſtanding, they are deſeribed as confilt- 
ing each of three bones, to wit, the os ilium, 
iſchium, and pubis; which I ſhall firit deſcribe. 
Teparately, and then ſhall conſider what is com- 
mon to any two of them or to all the three. 

OS ILIUM+, or haunch bone, is ſituated 
higheſt of the three, and reaches as far down 
as one third of the great cavity into which the 
head of the thigh-honry is received. | 

The 


Txti to, rg De, ſacro conjuncta. 
4 Arbe, xfι]ñ ſcaphium, lumbare, Lp, cla- 
vium, anchas.. | 


* 
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The external ſide of this bone is unequally _ 
convex, and is- called its dorſum ;—the inter- 
nal concave ſurface is by ſome (but improper- 
ly) named its coſta—— The ſemicircular edge 
at the higheſt part of this bone, which is tip- 
ped with a cartilage in the recent ſubject, is 
named the pine, into which the external or 
deſcending oblique mulcle of the abdomen is 
inſerted ; and from it the internal aſcending ob- 
lique and the tranſverſe muſcles of the belly, 
with the glutæus maximus, quadratus lumborum, 
and latiſimus dorſi, have their origin, Some (a) 
are of opinion, that it is only the tendinous 
cruſt of all theſe muſcles, and not a cartilage, 
as commonly: alledged, that covers this bony 
cIge. — [The ends of the ſpine are more pro- 
minent than the ſurface, of the bone below 
them; therefore are reckoned proceſles. 
From the anterior ſpinal proceſs, the ſartorius 
and faſcialis muſcles have their riſe, and the 
outer end of the doubled tenden of the ex- 
ternal oblique muſcle of the abdomen, com- 
monly called Fallopius's or Poupari's ligament, 
is fixed to it. he inſide of the poſterior 
ſpinal proceſs, and of part of the ſpine foreward 
from that, is made flat and rough where the @- 
cro lumbalis and Jongifjimus dos ſi riſe; and to 
its outſide ligaments, extended to the os /a- 
crum and tranſverſe proceſſes of the fifth and 
fourth vertebra of the loins, are fixed (5). 
Below the anterior . progeſs another pro- 

| tuberance 


_ 
- 


(a) Winſlow, Expoſition anatomique du corps humain, 
traite des os frais, $ 96. 


(2) Weitbrecht, Syndeſmolog. ſeQt. 4. 5 39+ 40. 48. 43+ 
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tuberance ſtands out, which, by its ſituation, 
may be diſtiaguiſned from the former, by add- 
iog the epithet of inferior, where the ma- 
culus reflus tibie has its origin (4)-—Betwixt 
theſe two anterior procefles the bone is hollow- 
ed where the beginning of the /artorius mul- 
cle is lodged. Below the poſterior ſpinal pro- 
ceſs, a {ccond protuberance of the edge of this 
bone is in like manner 'obſervable, which is 
_ cloſely applied to the os /acrum. Under this 
laſt proceſs a conſiderable large niche is ob- 
ſervable iu the 6s ilium; between the ſides of 
. which and the ſtrong ligament that is ſtretched 
over from the os facrum to the ſharp-pointed 
proceſs of. the o i/chium of the recent ſubject, 
a large hole is formed, through which the 
muſculus-p;ri7srmas, the great ſciatic nerve, and 
the poſterior crural veſſels paſs, and are pro- 
tected from compreſſion. 

The external broad fide or dorſum of the 
os thum is a little hollow towards the fore- 
part; farther back it is as much raiſed ; then is 
confiderably concave ; and, laſtly, it is con- 
vex, Iheſe incqualities are occaſioned by the 
actions of the muicles that are ſituated on this 
furface - From behind the uppermoſt of the 
two #nterior ſpinal pr ceſſes, in ſuch bones as 
are ſtronzly marked by the muſcles, a ſemi- 
circular in Is extended to the hollow paſ- 
ſave of the iciutic nerve: Between the ſpine. 


aud this ridges the glutacus medius takes its 
rife, - I-10 arcly from above the loweſt of 
the ante 0: - thro proceſſes, a ſecond ridge 

; 18. 


(2) Bex Cu ſleolog. de monflr. 3. 
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is ſtretched to the niche. Between this and 
the former ridge, the gluteus minimus has its 
origin. On the outſide of the poſterior ſpi- 
nal procefles, the dor/um of the os ilium is 
flat and rough, where part of the muſculas 
glutæus maximus and pyriformis riſes, —The 
loweſt part of this bone is the thickeſt, and is 
formed into a large cavity with high brims, 
to aſſiſt in compoſing the great acetabulun ; 
which ſhall be conſidered, after all the three 
i bones that conſtitute the os innominatum are 
deſcribed, 

The internal ſurface of the os ilium is con- 
cave in its broadeſt fore- part, where the in- 
ternal iliac muſcle has its origin, and ſome 
ſhare of the inteſtinum ilium and colon is lod- 
ged. From this large hollow, a ſmall ſinuo- 
ſity is continued obliquely forewards, at the in- 
ſide of the anterior inferior ſpinal proceſs, where 
part of the p/eas and iliacus muſcles, with the 
crural veſſels and nerves, pals. The large 
concavity is bounded below by a ſharp ridge, 
which runs from behind forewards ; and, being 
continued with fuch another ridge of the os 
pubis, forms a line of partition between the 
abdomen and pelvis. Into this ridge the 

broad tendon of the p/cas run is inſert- 
ed. | 

All the internal ſurface of the os ilium, be · 
hind this ridge, is very unequal: For the up- 
per part is flat, but ſpongy, where the /acro- 
lumbalis and long iſimus derſi riſe. Lower 
down, there is a tranſverſe ridge from which 
ligaments go out to the cr ſacrum. Imme- 
diately below this ridge, the rough unequal ca- 

* vities 


bowels contained in the belly. 
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vities and prominences are placed, which are 
exactly adapted to thoſe deſcribed on the ſide 
of the os ſacrum. In the fame manner, the 
vpper part of this rough ſurface is porons, for 
the firmer adhefion of the ligamentous cellular 
ſubſtance; while the lower part is more ſolid, 

and covered with a thin cartilaginous ſkin, for 
its immoveable articulation with the os /a- 
— From all the circumference of this 
large unequal ſurface, ligaments are extended 


to the os /acrum, to ſecure more firmly the 


conjunction of theſe bones. 
The paſſages of the medullary veſſels are 
very conſpicuous, both in the dorſum and ceſta 


of many a ilium; but in others they are in- 
conſiderable. 


The poſterior and tower parts of thefe bones 


are thick; but they are generally excceding thin 


and compact at their middle, where they are 
expoſed to the actions of the muſculi glutaci 
and iliacus inlerhus, and to the preſſure of the 
The ſub- 
ſtance of the u ilium is moſtly cellular, ex- 
cept a thin external table. 

In a ripe child, the ſpine of the os iam: 18 
cartilaginous, and is afterwards joined to the 
bone in form of an epiphy/e. The large 


lower end of this bone is not compleatly offi- 
fied. 

OS ISCH IU M® or hip bene, is of a mid- 
dle bulk between the two other parts of the 
es innominatum, is ſituated loweſt of the three, 
Its ex- 

tent. 


and is of a very irregular figure. 


* Coxzgcoxcndicis, pikis. | 
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tent might be marked by an horizontal line 
drawn near through the middle of the acetabu- 
lum; for the upper bulbous part of this bone 
forms ſome leſs than the lower half of that 
great cavity, and the ſmall leg of it riſes to 
much the ſame height on the other fide of the 
great hole common to this bone and the 0s 
pubis. 

From the upper thick part. of the os iſchi- 
um, a ſharp procels, called by ſome ſpinous, ſtands 
out backwards, from which chiefly the muſcu- 
lus coccygaeus and ſuperior gemellus, and part 
of the levator ani, riſe; and the anterior or 
internal ſacreſciatic ligament is fixed to it. — 
Between the upper part of this ligament and 
the bones, it was formerly obſerved that the 
pyriferm muſcle, the poſterior crural veſſels, 
and the ſciatic nerve, paſs out of the pelvis.— - 
Immediately below this proceſs, a ſinuoſity is 
formed for the tendon of the m:/culus cbtura- 
tor internus. In a recent ſubject, this part of 
the bone, which ſerves as a pully en which 
the chturater muſcle plays, is covered with a 
ligamentous cartilage, that, by two or three 
{mall ridges, points out the intezſtices of the 
fibres in the tendon of this muſcle. The 
outer ſurface of the bone at the root of this 
ſpinous proceſs is made hollo by the 2yrifor- 
mis or iliacus externus mulcle. 

Below the ſinuoſity for the obturatcr 
muſcle, is the great knob or fubereſity, co- - 
vered with cartilage or tendon (2). ——The 
-upper part of the tuberoſity gives riſe to the: : 

5 inferior 


— 


(a) Winſlow, Expoſit. anat. des os frais, 9 96. 
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inferior gemellus muſcle. To a ridge at 
the inſide of this, the external or poſterior 
ſocroſciatic ligament, is ſo fixed that between 
it, the internal ligament, and the ſinuoſity of 
the os iſchium, a paſſage is left for the inter- 
nal obturator, muſcle. ——The upper thick 
ſmooth part of the tuber, called by ſome its 
dorſum, has two oblique impreſſions on it. 
The inner one gives origin to the long head 
of the biceps flexor tibia and ſeminervoſis 
muſcles, and the femimembranoſus riſes from 
the exterior one, which reaches higher and 
nearer the acetabulum than the other. —— The 
lower, thinner, more ſcabrous part of the knob 
which bends forewards, is alſo marked with two 
flat ſurfaces, whereof the internal is what we 
lean upon in fitting, and the external gives 
riſe to the largeſt head of the triceps adductor 
femoris. Between the external margin of 
the tuberoſity and the great hole of the os 
innominatum, there is frequently an obtuſe 
ridge extended down from the acetabulum, 
which gives origin to the quadratus femoris. 
As the Zuber advances forewards, it becomes 
ſmaller, and is rough, for the origin of the 
muſculus tranſverſalis and erector penis. 
The ſmall leg of it, Which mounts upwards 
to join the os pubis, is rough and prominent 
at its edge, where the two lower heads of the 
triceps or quadriceps adductor femoris take their 
riſe. | 

The upper and back part of the os iſcbium 
is broad and thick ; but its lower and fore- 
Part is narrower and thinner. Its ſubſtance 
is of the ſtructure common to broad bones. 


The 
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The os ilium and pubis of the fame fide 
are the only bones which are contiguous to the 
os 1/chium. 3 | 

The part of the os iſehium which forms the 
_ acetabulum, the ſpinous proceſs, the great tuber, 
and the recurved leg, are all cartilaginous at 
birth. The uber, with part of the leg or 
proceſs above it, becomes an epiphyſe before 
this bone is fully formed. 

The 0S PUBIS®*, or Hare bone, is the 
leaft of the three parts of the os in minatum, 
and is placed at the upper fore-part of it. 
The thick largeſt part of this bone is employ- 
ed in forming the acetabulum ; from which 
becoming much ſmaller, it is ſtretched inwards 
to its fellow of the other ſide, where again it 
grows larger, and ſends a ſmall branch down- 
wards to join the end of the ſmall leg of the 
os iſchium. —The upper fore-part of each 
o pubis is tuberous and rough where the 
muſculus rectus and pyramidalis are inſerted, _ 
From this a ridge is extended along the 
upper edge of the bone, in a continued line 
with ſuch another cf the cs ilium, which di- 
. vides the abdomen and felvis. The ligament 
of Fallopius is fixed to the internal end of this 
ridge, and the ſmooth hollow below it is 
made by the p/zas and iliacus internus muſcles 
paſſing with the anterior crural veſſels and 
nerves behind the ligament, — —— Some way 
below the former ridge, another is extended 
from the tuberous part of the os prubrs down- 
wards and outwards towards the acetabulum ; 

| Eh between 


* ns, pectinis, penis, pudibundum, feneſtrat um. 
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between theſe two ridges the bone is hollow 
and ſmootb, for lodging the head of the 
Immediately below, where 
the lower ridge is to take the turn down- 
wards, a winding-nitch is made, which is 
comprehended in the great foramen of a ſke- 
leton, but is formed into a hole by a ſubtend- 
ed ligament in the recent ſubject, for the paſ- 
ſage of the poſterior crural nerve, an artery, 
and a vein. The internal end of the os 
pubis is rough and unequal, for the firmer 
adheſion of the thick ligamentous cartilage that 
connects it to its fellow of the other ſide : 
>——The proceſs which goes down from that 
to the os 7/chium is broad and rough before, 
where the gracilis and upper heads of the tri- 
ceps, or rather quadriceps adducter N have 
their origin. 

The ſubſtance of the os 1 8 is the ſame as 


of other broad boncs. 


Only a part of the large d of chis bone 
is Ooſſified, and the whole leg is car tilaginous, 


in a child born at the full time. 


Betwixt the os iſelium and pubis a very 
large irregular hole is left, which, from its 
reſemblance to a door or ſhield, has been 
called thyro:ides. This hole is all, except the 
nitch for the poſterior crural nerve, filled up 
in a recent ſubject with a ſtrong ligamentous 
membrane, that adheres very firmly to its cir- 
cumference. From this membrane chiefly the 
two chturater muſcles, external and internal, 
take their riic. Tte great deſign of, this 
hole, beſides rendering the bone lighter, is 
'0 allow a ont enough origin to the ctura- 
. | tr 
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tor muſcles, and ſufficient ſpace for lodging 
their bellies, that there may be no danger 
of diſturbing the functions of the contained 
viſcera of the pelvis by the actions of the in. 
ternal, nor of the external being bruiſed by 


the thigh bone, eſpecially by its leſſer zro-_ 


chanter, in the motions of the thigh inwards ; 
Both which inconveniences muſt have happen- 
ed, had the ofa innominata been compleat here, 
and of ſufficient thickaeſs and ſtrength to 
ſerve as the fixed point of theſe muſcles, 
'The bowels ſometimes make their way through 
the nich for the veſſels, at the upper part of 
this rhyroid hole, and this cauſes a hernia in this 

place (a), | 
In the external ſurface of the ofa innominata, 
near the outſide of the great hole, a large 
deep cavity is formed by all the three bones 
conjunctly: For the os pubis conſtitutes about 
one fifth; the 0s ilium makes ſomething 
leſs than two fifths, and the os iſchium as 
much more than two fifths. The brims of 
this cavity are very high, and are ſtill much 
more enlarged by the ligamentous cartilage, 
with which they are tipped in a recent ſub- 
ject. From this form of the cavity it has 
been called acetabulum ; and for a diſtinguiſh- 
ing character, the name of the bone that con- 
ſtitutes the largeſt ſhare of it is added; there- 
fore acetabulum eis iſchii * is the name this 
cavity commonly bears Round the baſe 
| S 2 of 


* 
(e) Memoires de Pacad. de chirurgie, tom. 1. p. 709, &c. 
* Coxz, coxendicis, 
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of the /upercilia the bone is rough and unequal, 
where the cagſular ligament of the articula-— 
tion is fixed. — Phe brims at the upper and 
back part of the acetabulum are much larger 
and higher than any where elle ; which is very 
neceſſary to prevent the head of the /emur 


from flipping out of its cavity at this place, 


where the whole weight of the body bears 


upon it, and conſequently would otherwiſe 


be conſtantly in danger of thrufling it out, 
As theſe brims are extended downwards 
and forewards, they become lefs ; and at their 
internal lower part a breach is made in them ; 
from the one fide of which to the other, a 
ligament is placed in the recent ſubject; un- 
der which a large hole is left, which contains 
a fatty cellular ſubſtance and veſſels. The 


reaſon of which appearance has afforded 


matter of debate. To me it feems evident - 


ly contrived for allowing a larger motion to 


the thigh inwards : For if the bony brims 
had been here continued, the neck of the 
thigh-bone muſt have ſtruct upon them when 
the thighs were brought acroſs each other ; 
which, in a large ſtrong motion this way, 
would have endangered the neck of the one 
bone, or brim of the other. Then the vef- 
{cls which are diſtributed. to the joint may ſafe- 
ly enter at the ſinuoſity in the bottom of the 
breach ; which being however larger than is 
neceflary for that purpoſe, allows the large mu- 
cilaginous gland of the joint to efcape below 
the ligament, when the head of the thigh bone 
is in hazard of preſſiog too much upoa it in the 

motions 
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motioas of the thigh outwards (a). Beſides 
this diflerence in the height of the brims, the 
acetabulum is Otherwiſe unequal : For the lower 
internal part of it is depreſſed below the car- 
tilaginous ſurface of the upper-part, and is not 
covered with cartilage; into the upper-part of 
this particular depreſſion, where it is deepeſt 
and of a ſemilunar form, the ligament of the 
thigh-bone, commonly, though improperly, 
called the round one, is inſerted ; while in its 
moie ſuperficial lower part the large mucilagi- 
nous gland of this joint is lodged. The lar- 
geſt ſhare of this ſeparate depreſſion is formed 
in the 6s 1/c2:um. | ZOE 
From. what has been ſaid of the condition 
of the three bones compoting this acetabulum 
in new born children, it muſt be evident, that 
a conſiderable part. of this cavity is cartilagi- 
nous in them. | 
The a inneminata are joined at their back 
part to each ſide of the 65 /acrum by a fort of 
ſuture, with a very thin interveening cartilage, 


which ſerves as 10. much glue to cement theſe 
bones together; and ſtrong ligaments go from 
the circumference of this uncqual ſurface, to 


connect them more firmly. The a innominata 
are connected together at their fore- part by the 
ligamentous cartilage interpoſed between the 
two a pubis. —Theic bones can, therefore have 
no motion in a natural ſlate, except what is 
common to the trunk of the body, or to the 
os facrum. Put it hes been diſputed, whether 
or not they looſen j» much from each other, 
and from the cs /acrim, in child-birth, by the 
83 e 


(2) Petit, Memoires de l'acad. des ſciences, 1222. 
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flow of mucus to the peluis, and by the throws 
of the labour, as that the ofa pubis recede from 
each other, and thereby allow the paſſage be- 
tween the bones to be enlarged. —Several ob- 
fervations (a) ſhew that this relaxation fome- 
times happens: But thoſe who had frequently 
opportunities of diſſecting the bodies of women 

who died immediately after being delivered of 
children, teach us to beware of regarding this 
as the common effect of child-birth ; for they 
found ſuch a relaxation in very few of the bo- 
dies which they examined (6). 

Conſidering what great weight is ſupported 
in our erect poſture, by the articulation of the 
Ma innominata with the os facrum, there is 
great reaſon to think that if the conglutinated 
ſurfaces of theſe bones were once ſeparated, 
(without which, the ofa pubis cannot ſhufffe on. 
each other), the ligaments would be violently. 
ſtretched, if not torn ; from whence many diſ- 
orders would arite (c). | 
Each os innominatum affords a ſocket (the 
acetabulum) for the thigh-bon's to move in, 
and the trunk of the body rolls here ſo much on 
the heads of the thigh-bones, as to allow the 
moſt conſpicuous motions of the run, which 


are commonly thought to be performed by the 
| bones 


(a) Bauhin. Theat. anat. lib. 1. cap. 49.——Spigel. A- 
nat. lib. 2. cap. 24. Riolan. Anthropogr. lib. 6. cap. 
12. Diemerbroeck, Anat. lib. g. cap. 16. 

(b) Hildan. Epiſt. cent. obſ. 46.—Dionis Sixieme de- 
monlt. des os. Morgagn. Adverf. 3. animad. 15. 


(c) Ludov. in Ephem German. dec. 1. ann. 3. obſ. 25 


bones of the ſpine, 


—— 
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This articulation is to 
be more fully deſcribed after the ofa femoris 
are examined, = | | 
The pelvis then has a large open above 
where it is continued with the abdomen, is 
ſtrongly fenced by bones on the fides, back, 


and fore-part, and appears with a wide opening 


below, in the ſkeleton ; but, in the recent ſub- 
ject, a conſiderable part of the opening is filled 
by the ſarcroſciatic ligaments, pyriſorm, inter- 
nal obturator, levatores ani, gemini, and coccygæi 
muſcles, which ſuppport and protect the contain- 
ed parts better than bones could have done; ſo 
that ſpace is only left at the loweit part of 
it, for the large excretories, the veſica urina- 
ria, inteſtinum rectum, and in females, the uze- 
rus, to diſcharge themſelves. 

The THOR AX®T, or che, which is the 
only part of the trunk of the body which we 
have not yet deſcribed, reaches from below the 
neck to the belly; and, by means of the bones 
that guard it, is formed into a large cavity ; 
The figure of whichſis ſomewhat conoidal ; but. 
its upper ſmaller end is not finiſhed, being left 
open for the paſſage of the wind-pipe, gullet, 
and large bfood- veſſels; and its lower part, or 
baſe, has no bones, and is ſhorter before. than 
behind ; ſo that, to carry on our compariſon, 
it appears like an oblique ſection of the conoid. 
Beſides which we ought alſo to remark, that the 


lower part of this cavity is narrower than ſome 


way 


* Pectus, caſſum. 
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way above (a); and that the middle of its 
back-part is conſiderably diminiſhed by the 
bones ſtanding forewards into it. 

The bones which form the thorax are thi 
twelve dorſal vertebræ behind, the ribs on the 
ſides, and the ſternum before. I 

The vertebræ have already been deſcribed as 
part of the ſpine ; ; and therefore are now to be 
paſſed. 

The R IIS, or ceſta , (as if they were 
cuſtodes, or guards, to theſe principal organs 
of the animal miachine, the heart and lungs), 
are the long crooked bones placed at the fide 


.of the cheſt, in an oblique direction down- 


wards in reſpet of the back-bone — Their 
number is generally twelve on each ſide ; though 
frequently eleven orthirteen have been found (5), 

Sometimes the ribs are found preternatural- 


ly conjoined or divided (c). 


The ribs are all concave internally; where 
they are alſo made ſmooth by the action of the 
contained parts, which, on this account, are in 
no danger of being hurt by them; and they 
are convex externally, that they might reſiſt 
that part of the preſſure of the atmoſphere, 
which is not ballanced by the air within the 


lungs, during inſßiration.— The ends of the 


ribs next the vertebræ are rounder than they 
are after theſe bones have advanced forewards, 
when they become flatter and broader, and have 
| an 

(a) Albin. de oſſib. 5 169. 

* IIA SVA, Tepictoa, g O. 

(b) Kiolan. Comment. de oſſibus, cap. 19. Marchetti. car. 9. 
Cowper Explicat. tab. 93. and 94. —Morgagn, Adverſ. anat. 
(c) Sue Trad. d'cſt. og. p. 141, | 
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an upper and lower edge, each of which is made 
rough by the action of the intercofal muſcles, 
inſerted into them. Theſe muſcles, being all 
of nearly equal force, and equally ſtretched in 
the interſtices of the ribs, prevent the broken 
ends of theſe bones in a fracture from being 
removed far out of their natural place, to in- 


terrupt the motion of the vital organs. — The 


upper edge of the ribs is more obtuſe and 
rounder than the lower, which is depreſſed on 


its internal ſide by a long ea, for lodging 


the intercoſtal veſſels and nerves; on each 


fide of which there is a ridge, to which 
the intercoſtal muſcles are fixed. The 7 
is not obſervable however at either end of 
the ribs; for at the poſterior or root, the 
veſſels have not yet reached the ribs; and, at 
the fore-end, they are ſplit away into branches, 


to ſerve the parts between the ribs : Which 
plainly teaches ſurgeons one reaſon of the 


greater ſafety of pertorming the operation of 
the empyema towards the ſides of the thorax, 
than either near the back or the breaſt. 

At the poſterior end * of each 746, a little 
head is formed, which is divided by a middle 
ridge into two plain or hollow ſurfaces; the 
loweſt of which is the broadeſt and deepeſt in 
moſt of them, The two plains are joined to 
the bodies of two different vertebre, and the 
ridge forces itſelf into the interveening carti- 
lage. A little way from this head, we find, 


on the external ſurface, a ſmall cavity, where 
mucilaginous glands are lodged; and round the 


head, the bone appears ſpongy, where the cap- 
ſular 


* Kfer; remulus. 
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ſular ligament of the articulation is fixed, — ' 
Immediately beyond this a flatted tubercle riſes, 
with a ſmall cavity at, and rovghneſs about its 
root, for the articulation ef the rib. with the 
tranſverſe proceſs of the loweſt of the two ver- 
zebra, with the bodies of which the head of 
the rib is joined. = Advancing further on this 
external ſurface, we obſerve in moſt of the 
ribs another ſmaller tubercle, into which li— 
gaments which connect the ribs to each other, 
and to the tranſverſe proceſſes of the vertebre 
and portions of the longiſſimus dar ſi, are inſert- 
ed. Beyond this the ribs are made flat by the 
ſac ro- lumbalis muſcle, which is inſerted into the 


part of this flat ſurface fartheſt from the ſpine, 


where each rib makes a conſiderable curve, 


called by ſome its angle. Then the rib be- 


gins to turn broad, and continues ſo to its ante- 
rior end *, which is hollow and ſpongy, for the 
reception of and firm coalition with the car- 
tilage that runs thence to be inſerted into the 


| flernum, or to be joined with ſome other car- 


tilage, —Ia adults, generally the cavity at this 
end of the ribs is fmooth and poliſhed on its 
ſurface ; by which the articulation of the car- 
tilage with ir has the appearance of being de- 
ſigned for motion: but it has none. 

The ſubſtance of the ribs is ſpongy, cellular, 
and only covered with a very thin external la- 
mellated ſurface, which increaſes in thickneſs 
and ſtrength as it approaches the vertebræ. 

To the fore-end of each rib a long broad 


and ſtrong cartilage is ſix ed, and reaches thence 


to 


* IIàru, palnula 
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to the fernum, or is joined to the cartilage of 
the next rib. This courſe, however, is not in 
a ſtreight line with the rib; for generally the 
cartilages make a conſiderable curve, the con- 
cave part of which is upwards ; therefore, at 
their inſertion into the ffernum, they make an 
obtuſe angle above, and an acute one below. — 


Theſe cartilages are of ſuch a length as never 


to allow the ribs to come to à right angle 


with the ſpine z but they keep them fituated ſo 


obliquely, as to make an angle very conſider- 
ably obtuſe above, till a force exceeding the 
elaſticity of the cartilages is applied. Theſe 
cartilages, as all others, are firmer and harder 
internally, than they are on their external ſur- 
face; and ſometimes, in old people, all their 
middle ſubſtance becomes bony, while a thig 
cartilaginous lamella appears externally (a). 
The oſſification however begins frequently at 
the external ſurface. The greateſt alternate 
motions of the cartilages being made at their 
great curvature, that part remains frequently 


cartilaginous, after all the reſt is oſſiſied (6). 


The ribs then are articulated at each end, 
of 'vhich the one behind is doutly j Joined to the 
vertebræ; for the head is received into the 
cavities of two bodies of the vertebræ, and the 
larger tubercle is received into the depreſſion 
in the tranſverſe proceſs of the lower vertebra. 
— When one cxamines the double articu- 
lation, he muſt immediately fee, that no other 
motion can here be allowed than upwards and 
downwards; ſince the tranſverſe proceſs hinders 

the 


(2) Veſal. lib. 2. cap. 19. 
() Havers. Oſteolog. nov. diic. 5. P. 289. 
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the rib to be thruſt back; the reſiſtance. 
on the other ſide of the fernum prevents the 
ribs coming foreward ; and each of the two 
joints, with the other parts attached, oppoſe 
its turning round. But then it is likewiſe as 
evident, that even the motion upwards and 
downwards can be but ſmall in any one rib at 
the articulation itſelf. But as the ribs advance 
forewards, the diſtance from their center of 
motioa increaſing, the motion mull, be larger; 
and it would be very conſpicuous at their ante- 
rior ends, were not they reſiſted there by the 
cartilages, which yield fo little, that the prin- 
cipal motion is pertormed by the middle part of 
the ribs, which turns outwards and upwards, 
and occaſions the twiſt remarkable in the long 
ribs at the place near their fore- end where 
they are moſt reſiſted (a). 

Hitherto I have laid down the ſtructure 40d 
connection which moſt of the ribs enjoy, as 
belonging to all of them ; but mult now con- 
ſider the ſpecialities wherein any of them dif- 
fer from the general deſcription given, or from 
each other. 

In viewing the ribs from above dow 'nwards, 
their figure is ſtil] freighter ; the uppermoſt 
being the moſt crooked of any.—Their obliqui- 
ty in reſpect of the ſpine increaſes as they de- 
ſcend ; ſo that though their diſtances from each 
other is very little different at their back part, 


yet at their fore ends the diſtances between 


the lower ones muſt increaſe, -In conſequence 


too of this increaſed obliquity of the lower ribs, 
each 


(a) Winſlow, Memoires de Vacad. des ſciences, 1720. 
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each of their cartilages makes a greater curve 
in its progreſs from the rib- towards the ter- 
nun; and the. tubercles, that are articulated 
to the tranſverſe proceſſes of the vertebre, have 
their ſmooth ſurfaces gradually facing more up- 
wards. The ribs becoming thus more ob- 
lique, while the fernum advances forewards in 


/ : n . 
its deſcent, makes the diſtance between the 


fternum and the anterior end of the lower ribs 
greater than between the fernum and the ribs 
above; conſequentiy the cartilages of thoſe 
ribs that are joined to the breaſt-bone are. 
longer in the lower than in the higher ones, — 
Theſe cartilages are placed nearer to each o- 
ther as the ribs deſcend, which occaſions the 
curvature of the cartilages to be greater. 

The length of the ribs increaſes from the 
firſt and uppermoſt rib, as far down as the 
ſeventh ; and from that to the twelfth, as gra- 
dually diminiſhes. The ſuperior of the two 
plain, or rather hollow ſurfaces, by which the 


ribs are articulated to the bodies of the verte- 


bræ, gradvally increaſes from the firſt to the 
fourth rib, and is diminiſhed after that in each 
lower rib.— The diſtance of their angles 
from the heads always increaſes as they deſcend 
to the ninth, becauſe of the greater breadth of 
the /acrelumbalis muſcle (a). 
The ribs are commonly divided into rue 
and falſe. | 
The true + coſſae are the ſeven upper ones 
of each fide, whoſe cartilages are all gra- 
3 : dually 


(a) Winſlow. Expoſition anatomique des os ſece, $643. 
+ Front, German, legitimæ. 
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dually longer as the ribs deſcend, and are join- 
ed to the breaſt-bone ; fo that being preſſed 
conſtantly between two bones, they are flatted 
at both ends, and are "thicker, harder, and more 
liable to offify, than the other cartilages, that 
are not ſubject to ſo much preſſure. Thele ribs 
include the heart and lungs ; and therefore are 
the proper or true cuſtades of life. 

The five inferior ribs of each fide are the 
falſe or B AST ARD *, whoſe cartilages do 
not reach to the flernum ; and therefore, want- 
ing the reſiſtance at their fore-part, they 


are there pointed ;-and, on this account, ha- 


ving leſs preſſure, aheie ſubſtance is ſofter. 
— The cartilages of theſe fal/e ribs are 
ſharter as the ribs deſcend. To all theſe 
five ribs the circular edge of the diaphragm 
is connected, and its fibres, inſtead of being 
ſtretched immediately tranſverſely, and fo 
runping perpendicular to the ribs, are preſſed 
jo as to be often, efpecially in exſpiration, 
parallel to the plane in which the ribs lie: 
Nay, one may judge by the attachments which 
theſe fibres have lo frequently to the ſides 
of the thorax, a conliderable . way above 
where their extremities are inſerted into the 
ribs, and by the ſituation of the viſcera, al- 
ways to be obierved in a dead ſubject laid ſu- 
pine, tha! there 1s contiandy a large concavity” 
formed on each fide by the diazbragm within 
theſe baſtard ribs, in which the ſtomach, liver, 
ſplecn, &c. are contained; which, being only 
reckoned 
* Man daxas, verd pode, axer , Mikes," pogs, adul- 
terinæ, ſpuriz, illegitima. 
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reckoned among the viſcera naturalia, have 06- 


caſioned the name of bafard cnfledes to thefe 


tones, TDD 

Hence in ſimple fractures of the falſe ribs, 
without fever, the ſtomach ought to be kept 
moderately filed with food, leſt the pendulous 
ribs falling inwards, ſhou'd thereby increaſe 


the pain, cough, &:. (a), Hence likewiſe 


we may leara how to judge better of the ſeat 
of ſeveral diſeaſes, and to do the operation of 
the empyema, and ſome others, with more 
ſafety than we can do, if we follow the common 
directions, | | 

The eight upper ribs were formerly (6) claſ- 
ed into pairs, with particular names to each 
two, to wit, the crocted, the lid, the pectoral, 
the tuiſted: But theſe names are of fo little 
ule, that they are now generally neglected. 

The Fr rib of each ſide is ſo ſituated, 


that the flat ſides are above and below, while 


one edge is placed inwards, and the other out- 
wards, or nearly ſo; therefore ſufficient ſpace 
is left above it for the ſubclavian veſſels and 
muſcle; and the broad concave ſurface is op- 
poſed to ihe lungs: But then, in conſequence 
of this ſituation, the channel for the inter- 
coſtal veſſels is not to be found, and the edges 
are differently formed from all the other, ex- 
cept the ſecond; the lower one being round- 
cd, and the other ſharp. The head of this 
rib is not Civided into two plain ſurfaces by 

| VE: a 


(a) Hippocrat. de articulo, $ 51.—Pare, lib. 15. cap. 17. 
C0) Laurent. Hiſt. anat. lib. 2. cap. 29, — Paaw, de 
ofhibus, part. 3. cap. 2. | 


220 Or Tus SKELETON. 


a middle ridge, becauſe it is. only articulated 
with the firſt vertebra of the thorax.——hs 
cartilage is oflified in adults, and is united to 
the /e num at right angles. Frequently 
this firſt rib has a ridge rifog near the middle 
of its p.:ſterior edge, Where one of the heads 
of the ſcalenus muicle riſes, ——-— Farther fore- 
ward it is flatted, or ſumetimes depreſſed by the 
dlavicle. „ 

The fifth, fixth, and ſeventh, or rather 
the fixth, ſeventh, eight, and ſometimes the 
fifth, ſixth, ſeventh, eighi, ninth ribs, have 
their cartilages at leaſt contiguous ; and fre- 
quently they arc joined to each other by croſs 
cartilages; and moſt. commonly the cartila- 

ges of the eight, ninih, tenth, are connect- 
ed to the ſormer and to each other by firm 
ligaments. | | : 

The eleventh, and ſometimes the tenth rib, 
has ne tubercle far its articulation with the 
tranſverſe proceſs of the vertebra, to which it 
is only loofely fixed by ligaments. ——The 
Folſa in its lower edge is not ſo deep as in the 
upper ribs, becauſe the veſſels run more to- 
wards. the interitice between the ribs.—lts_ 
fore-end is ſmaller than its body, and its ſhort 
fmall cartilage is but looſely connected to the 
cartilage of the rib above. 

The twe/fth rib is the ſhorteſt and ſtraight- 
eſt, — Its head is only articulated with the 
laſt vertebra of the thorax; therefore is not 
divided into two ſurfaces.— This rib is not 
joined to the tranſverſe proceſs of the verte- 


bra, and therefor: has no tubercle, being of- 
| | i ten 
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ten pulled neceſſarily inwards by the diaphragm, 
which an articulation with the tranſverſe pro- 
ceſs would not have allowed. The Ffoffa is 
not found at its under edge, becauſe the veſ- 
ſels run below it. The fore part of this 
rib is ſmaller than its middle, and has only a 
very ſmall pointed cartilage fixed to it. 
To its whole jaternal fide the diaphragm is 
connected. 

The motions and uſes of the ribs ſhall be 
more particularly treated of, after the deſerip- 
tion of the flernum. * 

The heads and tubercles of the ribs of a 
new born child have cartilages on them; part 
of which becomes afterwards thin epiphyſes. 
The bodies of the ribs incroach gradually 
after birth upon the cartilages; ſo that the 
latter are proportionally ſhorter, when com- 
pared to the ribs, in adults, than in chil» 
dren, | * 

Here I cannot help remarking the wiſe pro- 
vidence of our Creator; in preſerving us from 
periſhing as ſoon as we come into the world, 
The end of the bones of the limbs remain 
in a cartilaginous ſtate after birth, and are 
mony- years before they are entirely united. 
to the main body of their ſeveral bones; where- 
as the condyles of the occipital bone, and of 
the lower jaw, are true original proceſſes, 
and oſſified before bicth, and the. heads and 
tubercles of the ribs are nearly in the ſame 
condition; and therefore the weight of the 
large head is firmly ſupported > the actions of 
ſucking, ſwallowing, reſpiration, &c. which 
are indiſpenſably neceſſary for us as ſoon as we 
| T. 3 come 
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come into the world, are performed without 
danger of ſeparating the parts of the bones that 
are moſt preſſed on in theſe motions; Where-- 
as, had theſe proceſſes of the head, jaw, and 
ribs, been- epiphyſes at birth, children muſt 
have been expoſed to danger of dying by ſuch. 
a ſeparation ; the immediate conſequences of 
which would be the compreſſion of the begin- 
ning of the ſpinal marrow, or want of food, 
or a ſtop put to reſpiration. 

The STERNU MX, or breafi-bone, is. 
the broad flat bone, or pile of bones, at the 
fore-part of the thorax. -—The number 
of bones which this ſhould be divided into, 
has occaſioned debates among aratomiſts, 


who have conſidered it in ſubjects of different 


2pes———In adults of a middle age, it is 
compoſed of three bones, which eaſily. ſepa- 
rate after the cartilages connecting them are 
deſtroyed, Frequently the two lower bones. 
are found intimately united; and very often in 
old people, the fernum is a continued (bony: 
ſubſtance from one end to the other; though 
ve ſtill obſerve two, fometimes three tranſverſe 
lines on its ſurface; which are marks of the. 
former diviſions 

When we conſider the fernum as one bone, 
we find it broadeſt and thickeſt above, and be- 
coming ſmaller as it deſcends, The inter- 
nal ſurface of this bone is ſomewhat hollowed 
for enlarging the thorax; but the convexi- 
ty on the external ſurface is not fo conſpicu- 
ous, boeauſe the ſides are, prefled outwards: 


* Z 49905; oe pectoris, enſiforme, ſcutum cordis 
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by the true ribs; the round heads of whoſe 
cartilages are received into ſeven ſmooth pits, 
formed on each fide of the ffernum, and are 
kept firm there by ſtrong ligaments, which on 
the external ſurface have a particular radiated 
texture (@).—Frequently the cartilaginous fibres 
thruſt themſelves into the bony fuſtance of the 
flernum, and are joined by a fort of future — 
The pits at the upper part of the fernum are 
at the greateſt diſtance one from another, and, 

as they deſcend, are nearer ; ſo that the two 
loweſt are contiguous. 

The ſubſtance of the breaſt-bone is cellu- 
lar, with a very thin external plate, eſpe- 
cially on its internal ſurface, where we may 
frequently obſerve a cartilaginous cruſt ſpread 
over it (6). On both ſurfaces, however, a 


- ſtrong ligamentous membrane is clofely bra- 


ced; and the cells of this bone are ſo ſmall 
that a conſiderable quantity of offzous fibres 
muſt be employed in the compoſition, of it: 
Whence, with the defence which the muſcles 
give it, and the moveable ſupport it has from 
the cartilages, it is fufficicatly ſecured from 
being broken; for it is ſtrong by its quantity: 
of bone; its parts are kept together by liga- 
ments; and it yields enough to clude conſider- 
ably the violence offered (c). 

So far may be ſaid of this bone in general; 


but the three bones, of which, according to 


the 


(2) Ruyſch. Catalog. rar fig. 9 
(5) Jac. Sylv. in Galen de [> hy cap. 12. 
(e) Senac. in Memoires de Pacad, des ſciencet, 1724. 
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the common account, it is compoſed in adults; 
are each to be examined. | 

The , all agree, is ſomewhat of the fi- 
gure of a heart, as it is commonly painted; 
only it does not terminate in a ſharp point.— 
This is the uppermoſt thickeſt part of the 
ſternum. 

The upper middle part of this firſt bone, 
where it is thickeſt, is hollowed, to make place 
for the trachea arteria; though this cavity * is 
principally tormed by the bone being raiſed on 
each fide of it, partly by the clavicles thruſting 
it inwards, and partly by the ferne mafloi- 
dei muſcles pulling it upwards. On the out- 
fide of each tubercle, there is an oblong cavi- 
ty, that in viewing it tranſverſely from before 
backwards, appears a little convex : Into theſe 
plene, the ends of the clavicls are received. 
Immediatcly below theſe, the {ies of this bone 
begin to turn thinner ; and in cach a ſuperficial 
cavity or a rough ſurfice is to be ſeen, where 
the firſt ribs are received or joined to the er- 
num,——[In the fide of the under end of this 
firſt bone, the half of the pit for the fecond rib 
on each fide is formed. The upp r part of 
the ſurface behind is covered with a itrong li- 
gament, which !{<curcs.the clavicis; and is 
afterwards to be more particularly t- ken notice 


of. 


The ſecond or middle diviſion of this bone, ; 
is much longer, narrow ar, and thinner, than 
the firſt; but, exceptiag that it is a little nar- 

rower - 


* Nga, jugulum, furcula ſuperior. 
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rioris, ſcutiformis, enſiculata. 
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70wer above than below, it is nearly equal all 
over in its dimenſions of breadth or thick- 
neſs. In the fides of it are compleat pits 
for the third, fourth, fifth, and fixth ribs, 
and an half of the pits for the ſecond and ſe- 
venth. The lines, which arc marks of the for- 
mer diviſion of this bone, being extended. 
from the middle of the pits of one fide to the 
middle of the correſponding pits of the other 
fide,—— Near its middle an unolfified part of 
the- bone is ſometimes found, which, freed 
of the ligamentous membrane or cartilage 
that fills it, is deſcribed as a hole; and in 
this place, for the moſt part, we may obſerve a 
tranſverſe line, which has made authors divide 
this bone into two. - When the cartilage be- 
tween this. and the firſt bone is not oſſiſied, a 
manifeſt motion of this upon the firſt may be 
obſerved in refpiration or in raiſing the ffer- 
num, by pulling the ribs upwards or diſtend- 
ing the lungs with air in a. recent ſuhject. 

'Fhe third bone is much leſs than the other 
two, and has only one half of the pit for the 
ſeventh rib formed. in itz. wherefore it might 
be reckoned only an appendix of the ſternum. 
ln young ſubjects it is always cartilaginous» 
and is better known by the name of cartilage xi- 
phoides or enſiformis *, than any other; though 
the ancients often called the whole /ernum, 


en/iforme, comparing the two firſt bones to the 
| handle 


* Clypealis, gladialis, mucronata, malum granatum, ſcu- 
tum ſtomachi, epiglottalis, culcralis, medium furculz inſe- 


— 


226 Or Tur SKELETON. 


handle and this appendix to the blade of a 
ſword, — This third bone is ſeldom of the ſame 
Ggure, magnitude, or fituation in any two ſub- 
jects; for ſometimes it is a plein triangular bone, 
with one of the angles below, and perpendicu- 
lar to the middle of the upper fide, by which 
it is connected to the ſecond bone. In o- 
ther people the point is turned to one ſide or 
obliquely fore wards or backwards. — Frequently 
it is all nearly of an equal breadth, and in ſcve- 
ral ſubjects it is bifurcated ; whence ſome wri- 
ters give it the name of furcella or furcula infe- 
rior ; or elſe it is unoſſiſied, in the middle, 
In the greateſt number of adults it is offified, 
and tipped with a cartilage; in ſome one half 
of it is cartilaginous, and in others it is all in a 
cartilaginous ſtate. —Generally ſeveral oblique 
ligaments fixed at one end to the cartilages 
of the ribs, and by the other to the outer ſur- 
face of the xiphiid bone, connect it firmly ta 
thoſe cartilages (a). 

So many different ways this ſmall bone 
may be formed, :vithout any inconvenience : 
But then ſome of thee pofitions may be ſo 
directed, as to bring on a great train of ill 
conſequences; particularly, when the lower 
end is offified, and is too much turned out- 
wards or inwards (5), or when the conjunc- 

| ton 


(a) Weitbrecht, Syndeſmolog. p. 121. 
(5) Rolfinc. Diſſert. anat., lib. 2. cap. 41. —Paa de 
oſſib. part 1. cap. 3. & part 3. cap. 3. -Codtonchi de pro- 
lapſu cartilagin. mucronat. a 
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tion of this appendix with the ſecond bone is 
too weak (a). 

The flernum is joined by cartilages to the 
ſeven upper. ribs, unleſs when the firſt coa- 
leſces with it in an intimate union of ſub- 
ſtance : and its unequal cavity on each ſide 
of its upper end is fitted for the ends of the 
clavicles. 

The fternum moſt frequently has four round 
ſmall bones, ſurrounded with cartilage, in chil- 
dren born at the full time; the uppermoſt, of 
theſe, which is the firſt bone, being the lar- 
geſt. Two or three other very ſmall bony 

points are likewiſe to be ſeen in ſeveral children. 
| The number of bones increaſes for ſome 
years, and then diminiſhes, but uncertainly, till 
they are at laſt united into thoſe above deſcri- 
bed of an adult. 

The uſes of this bone are, to afford origin 
and inſertion to ſeveral muſcles ; to ſuſtain the 
mediaſtinum, to defend the vital organs, the 
heart and lungs, at the fore-part ; and, laſt- 
iy, by ſerving as a moveable fulcrum of the 
ribs, to aſſiſt conſiderably in reſpiration : 
Which action, ſo far it depends on the mo. 
tion of the bones, we are now at liberty to ex- 
plain. 

When the ribs that are n by their 
cartilages to the ſternum, or to the cartilages 
of the tive ribs, are acted upon by the inter- 
coſtal muſcles, they mult all be pulled from the 


obige 


(a) Paaw. ibid. —Bottich. act. Hafn. vol. 5. oh. 19. Bo- 


net. Sepulchret. anat. tom. 3. lib. 3. SS. Append, ad obſ. 
8. et. ibid. S 7. obſ. 19. 
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oblique poſition which their cartilages kept 
them in, nearer to right angles with the ver- 
tebræ and ſternum, becaufe the firſt or upper- 
moſt rib is by much the moſt fixed of any; 
and the cartilages making a great reſiſtance to 
raiſing the anterior ends of the ribs, their 
large arched middle parts turn outwardsas well 


as upwards.——The ſternum, preſſed ſtrongly 


on both ſides by the cartilages of the ribs, is 
puſhed forewards, and that at its ſeveral parts, 
in proportion to the length and motion of its 
ſupporters, the 1ibs; that is, moſt at its lower 
end. The fternum and the cartilages, thus 
raiſed forewards, muſt draw the diaphragm con- 
nected to them; confequently fo far ſtretch it, 
and bring it nearer to a plane.——The power 
that raiſes this bone and the cartilages, fixes 
them ſufficiently to make them reſiſt the action 
of the diaphragm, whoſe fibres contract at the 
ſame time, and thruft the vi/cere of the abdo- 
men downwards,—— The arched part of the 
ribs being thus moved outwards, their anterior 
ends and the fternum being advanced forewards, 
and the diaphragm being brought nearer to a 
plain ſurface, inſtead of being greatly convex 
on each fide witkin each cavity of the thorax, 
it is evident how conſiderably the cavity, of 
which the nine or ten upper ribs are the ſides, 
muſt be widened, and made deeper and long- 
er. While this is doing in the upper ribs, 
the lower ones, whoſe cartilages are not joined 
to the ſternum or to other cartilages, move 
very differently, though they conſpire to the 
ſame intention, the enlargement of the 1250. 


rax: For having no fixed point to which their 


anterior 
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anterior ends are faſtened, and the diaphragm 
being juſerted into them at the place where it 
uns pretty ftreight upwards from its origin at 
the vertebra, thele ribs are drawn downwards 
by this ſtrong muſcle, and by the muſcles of 
the abdomen, which, at this time, are reſiſt- 
ing the ſtretching force of the bowels ; while 
the intercoſtal muſcles are pulling them ia the 
contrary direction, to wit, upwards : The ef- 
tet therefore of either of theſe powers, which 
are antagoniſts to each other, is very little, as 
to moving tae ribs either up or down ; but the 
muſcles of the abdomen, puſhed at this time 
ourwards by the viſcera, carry thefe ribs along 
with them. Thus the Hora is not only not 
allowed to be ſhortened, but is really widened 
at its lower part, to affilt in making ſufficient 
ſpace for the due diſtenſion of the lungs. 

As ſoon as the action of theſe ſeveral muſ- 
cles ceaſes, the elaſtic cartilages extending 


themfelves to their natural ſituation, deprets 


the upper ribs, and the fernum ſublides 

the diaphragm is thruſt up by the v1/cera yr 
minalia, and the oblique and tranſverſe muſcles 
of the belly ſerve to draw the inferior ribs in- 
wards 2t the ſame time.——ÞBy theſe cauſes, 


the cavity- of the breaſt i is di.niniſhed in all its 


dimenſtons. 

Though the motions above deſcribed of the 
11bs and flernum, eſpecially of the latter 3 
are ſo {mall in the mild reſpiration of a Ecal 
thy perſon, that we can ſcarce obſerve them; 
yet they are manifeſt whenever we delignedly 
increaſe our reſpiration, or Are obliged. to d 
it after exerciſe, and in ſevera! diſeates. 
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Uthors are much divided in their opinions 
about the number of bones which each 
 Juperizr extremity * thould be ſaid to conſiſt of, 
tome deſcribing the clavicle and ſcapula as part 
of it, others claſſing theſe two bones with thoſe 
of the thora x But ſince moſt quadrupeds have 
no clavicles, and the human thorax can per- 
form its functions right when the /ca:ula is 
taken away (a), whereas it is impoffible for us 
to have the right uſe of our arms without 
theſe bones ; I muſt think that they belong to 
the ſuperior extremities; and therefore ſhall 
divide each of them into the ſhoulder, arm, 
Fore- arm, and hand. 
The SHOULDER conſiſt ts of the cla viele 
and ſcapulu. 
CLAFHFICU LA, or e bene , is the long 
crooked bone, in ſigure like an tratic / placed 
almoſt horizontally between the upper lateral! 
part of the ſlernum, and what is commonly 
called the top of the ſhonlder, which, as a 
clavis or beam, it beers cf from the trunk of 
the body. ; 
The clavicle, as wel as other long round 
bones, is larger at iis two ends, than in the 
middle. The end next to the fiernum ? + i 
triangu! ar: 


_ rr : 
4 


n 


— 
W ee 

* . 
3 1 


— . * by - ; Do 11 * - wel p 


membra, artus. 
(a) Philoſoph. tranſact. numb. 4439. 5 5. 
+ Os juenlare, juguſum, furcula, !“ Zula, ciavis, humc- 
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triangular: The angle bzhind is confiderably: 
oraduced; to ſorm a {arp ridge, to which the 
er vg" liganicnt -xtended from one clavicle 
to the other is fixed (2).—The ſide oppolite to 
this ts fomewh at rounded. The middle of this 
protuberant end is as irregularly hollowed, as 
the cavity in the ſternum for receiving it is rai- 
ſed ; but in arecent ſubject, the irregular conca* 
vitics of both are ſupplied by a moveable car- 
tilage, which 15 not only much more cloſely con- 
nected every where by ligaments to the eireum- 
ference of the a: ticulation, than thoſe of the 
lower jaw are; but it grows to the two bones 
at both its internal and external end; its fub- 
ſtance at the internal ead being ſoft, but very: 
firong, and reſembling the intervertebral carti- 
lages (3). 

From this interval ead, the clavicle, for a- 
bout two fifths of its length, is bended ob- 
liquely forewards and downwards. On the upper 
and fore part of this curvature a ſmall ridge 
is ſeen, with a plain rough ſurface before it; 
whence the muſculus ferns hyoideus and flerno- 
naſtoideus have in part their origin. Near 
the lower angle a ſmall plain ſurface is often 
to be remarked, where the firſt rib and this 
bone are contiguous (e, and are connected by 
a firm ligament (d).—From this a rough plain 
zurface is extended outwards, where the pecto- 

3 ral 


(a) Riolan, Encheirid, anat lib. 6. cap. 13. —— Winſlow, 
Expoſ. anat, des os frais, $ 248.— Weitbrecht, Act. Petro- 
polit. tom. 4. p. 255. et Syndeſmolog. ſect. 2. I. § 3. 

(0) Weitbrecht, Syndeſmolog. fe. z. I. 5 6. 

() Dionis, Sizieme demonſt. des os. 

A W eitbrecht, Synde ſmolog, ſect. 2. I. 5 7. 
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ral muſc'e has part of its origih, Debind, 
the bone is made flat and rough by the ipſer- 
tion of the larger ſhare of the ſubclavian 
muſcle. After the clavicle begins to be 
bended backwards, it is round, but ſoon after 
becomes broad and tbin; which ſhape it retains 
to its external end. — Along the external 
concavity, a rough ſinuoſity runs, from which 
ſome part of the deltoid muſcle takes its riſe: 
—— Oppoſite to this, on the convex edge, a 
ſcabrous ridge gives inſertion to a ſhare of the 
cucullaris muſcle. The upper ſurface of the 
clavicle here is flat; but the lower is hollow, 
for lodging the beginning of the muſculus ſub- 
clavius ; and towards its back-part a tubercle 
riſes, to which, and a roughneſs near it, the 
ſtrong ſnhort thick ligament connecting this bone 
to the coracoid proceſs of the /capula is fixed. 
The external end * of this bone is horizon- 
tally oblong, ſmooth, ſloping at the poſterior 
Ade, and tipped in a recent ſubject with a car- 
: tilage, for its articulation with the acromion 
ſcapule.—— Round this the bone is ſpongy, for 
the firmer connection of the ligaments. 
The medullary artcries, having their di— 
rection obliquely outwards, enter the clavicles 
by one or more ſmall paſfages in the middle of 
their back part. | | 
The ſubſtance of this bone is the ſame as of 
the other round long bones. | 
The triangular uncqual interior end of 
each clavicle, has the cartilage above de- 
ſcribed interpoſed betwixt it and the irregu - 
Jar cavity of the fornum, — The ligaments, 
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which ſurround this articulation to ſecure” 
it, are ſo ſhort and ſtrong, - that little mo- 


tion can be allowed any way; and the ſtrong 


ligament that is ſtretched acroſs the upper 


ſurcula of the fernum, from the poſterior 
prominent angle of the one clavicle, to the 


{ame place of the other ctavicle, ſerves to keep 
ach of thete bones more firmly in their place. 
— the afliſtance, however, of the move- 
able interveening cartilage, the clavicle can, 
at this joint, be raiſed ar depreſſed, and moved 
ackwards and forewards io much, as that the 
external end, which is at a great diſtance from 


"that axis, enjoys very conſpicuous motions.— 


he articu'ation of the exterior end of the 
lavicle ſhall be conſidered after the deſcription 
of the ſcapulis. 
The claricles of infants are not deficient in 
any of their parts; nor have they apy epiphy- 
ſes at their extremities joined afterwards to- 
their bodies, as moſt other ſuch long bones 
have, which picſzrves them from being bended” 
to0 much, and from the danger of any unofified 
parts being ſeparated by the force which pulls 
the arms forewards. 
The uſes of the clavicles are, to keep the 


Scapule, and conſequently all the. ſaperior ex- 


tremities, from falling in and foreward upon the 
ca; by which, as in moſt quadrupeds, the 
motion 's of the arms would be much confined, 
and the breaſt made tao narrow.-—The TY 
vicles likewiſe afford origin to ſeveral muſcles, - 
and a defence to large veſſels. - 
From the ſituatioo, fig gure, and uſe of the 
clavicles, it is evident. that they are much ex- 
U. poſed 
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poſed to fractures; that their broken parts muſt 
generally go by each other; and that they are 
clifficultly kept in their place afterwards. 

S CAP LA, or ſhoulder blade *, is the tri- 
angular bone ſituated on the out- ſide of the 
ribs, with its longeſt fide called its baſe, 
towards the ſpinal procciies ef the vertebra, 


and with the angle at the upper part of 


this fide about three inches, and the lower 
angle at a greater diſtance from theſe proceſ- 
{es.—Phe back part of the /caprla has nothing 
but the thin ends af the /erratis anticus major 
and /ui/capularis mufcles between it and the. 


ribs: But as this bone advances forewards, its 


diſtance from the ribs increaſes. — The upper 
or thorteft ſide, called the /upertor co/ta of the... 


ſcapula is nearly horizontal, and parallel with. 


the ſecond rid. The lower ſide, which is 
named the ih%e rier cola, is_ extended obliquely 
from the third to the eighth rib.— The fitua- 
tion of this bone, here deicribed, is when peo- 
ple are ſitting or ſtanding in a ſtate of inac- 
tivity, and allowing the members to remain. 
in the mo{t natural caſy poſture. Tbe infe- 
rior angle of the ſcapula is very acute; the up- 
per one is near to a right angle; and what is 
called the anterior, does not deſerve the name, 
for the two ſides do not meet to form an angle. 
—— The body of this bone is concave towards 

the ribs, and convex behind, where it has the 
name of dorſum +. —— Three proceſſes are ge - 
| N nerally 


* .N.cerAaT9;, £747), latitudo humeri, ſcoptulum 
vel ſeutulum opertum, ſpatula, ala, bumerus, clypeus, 
ſcutum thoracis. . | 
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nerally reckoned to proceed from the ſcapula. 
— Ihe firſt is the large ſpine that riſes from 
its convex ſurface behind, and divides it une- 

qually. The ſecond proceſs ſtands out from 
tae fore part of the upper fide; and, from its 
imaginary reſemblance to a cro'v's beak, is na- 
med coracoides *F,—— The third proceſs is the 
whole thick bulbous ſore- part of the bone. 

After thus naming the ſeveral coaſtituent 

parts of the ſcapula, the particular deſcription 
will be more eaſily underſtood. 

The baſe, which is tipped with cartilage ia 

a young ſubject, is not all ſtreight: For above 
the ſpinc, it runs obliquely forewards to the ſu- 
perior angle; that here it might not be too 
protuberant backwards, and to bruile the muſ- 
cles and teguments : Into the oblique ſpace the 
muſculus patientie is inferted. At the root 
of the ſpine, on the back part of the baſe, a 
triangular plain ſurface is formed, by the prel- 
ſure of the lower fibres of the frapezius.— 
Bclow this the edge of the ſcapula is ſcabrous 
and rough, for the inſertion of the /erratus 
major anticus and rhomboid muſcles. 

The back-part of the inferior angle is made 
= {ſmooth by the /ati/imus dorſi paſſing over it. 
= This muſcle allo alters the direction of the in- 
ferior coſla ſome way forewards from this angle: 
and fo far it is flatted behind by the origin of 
the teres major. As the inferior caſta advan- 
ces foreward, it is of conſiderable thickneſs, is 
ſlizhtly hollowed and made ſmooth behind by 
the teres minor, While it has a fee formed 

into 


* Anchoroidee, ſigmoides, digitalis, anciſtroides.- 
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into it below by part of the /ub/capularis ; and 
between the two a ridge with a ſmall depreſſion 
appears, where che /ongus extenjor cubitt has 
its origin. 

The /upertor cofta is very thin; and near 
its fore-part there is a ſemijunar niteh, from 
one end of which to the other a ligament is 
fireiched; and ſometimes the bone is conti- 
nued, to form one, or ſometimes two holes an 
the paſſage of the ſcapular blood-veffels an 
nerves. ——Immcdiatcly behind this % DT 
cavity the ccracs hycid muſcle has its riſe, —— 
From the nitch to the termination of the 
for the teres minor, the ſcapula is narrower than 
any where elſe, and ſupports the third procefſs. 
This part has the name of cervix. 

The whole d:r/um of the. ſcapula is always 
faid to be convex ; but, by reaſon of the raiſed 
edges that ſurround it, it is divided into two 
cavities by the ſpinc, which is ſtretched from 
behind forewards, much nearer to the ſuperior 
than to the ini: rior . The cavity above 
the ſpine is really cuncave where the ſupra /pi- 
natus muſcle is lodę ed; while the ſurface of this 
bone below the ſpine, on which the infra- 
ſpinatus muicie is placed, i- convex, except a 
foſſa that runs at the fide 00 the inferior ceſta. 

The internal or anterior face of this bone 
is hollow, except in the part above the ſpine, 
which is convex.—— The /7 bjcapularis muſcle 
is extended over this ſurface, where it forms 
ſeveral 1idges and inte med iate depreſſions, 
commonly miſtaken fo: ints of the ribs; 
they point out the inter {ices of the bundles of 

| | fibies 
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fibres of which the ſubſcapuſaris muſcle is com- 
poſed (a). 

The ſpine * riſes ſmall at the baſe of the 
ſcapitla, and becomes higher and broader as it 
2dvances forewards,——On the fides it is une- 
quaily hollowed and crooked, by the actions of 
the adjacent muſcles, Its ridge + is divi- 
ded into two rough flat ſurfaces: Into the up- 
per one, the ?rapezius muſcle is inſerted ; and 
the lower one has part of the deltoid fixed to 
it. -The end of the ſpine, called acremi: 
on f, or top of the ſhoulder, is broad and flat, 
and is ſometimes only joined to the ſpine by a 
cartilage (6). The anterior edge of the 
acromim is flat, ſmooth, and covered with a 
cartilage, for its articulation with the exter- 
nal end of the clavicle; and it is hollowed 
below, to allow a paſſage to the infra and ſu- 
pra ſpinati muſcles, and free motioa to the 
65 humeri. 

The coracoid F proceſs is crooked, with its 
point inclining forewards; ſo that a bollow is 
left at the lower ſide of its root, for the 
paſſage of the infra-/capularis muſcle. 
The end of this proceſs is marked with three 
plain ſurfaces, Into the internal, the ſerra- 
tus miner anticus is inſerted : From the exter- 

nal, one head of the biceps flexor cubiti riſes; 
and from the lower one, the cer acobractialis 
has 
(a) Winſlow, in Memoires de l' acad. des ſciences, 1722. 
* Pais, verge wwomrnaTray, eminentia ſcapularum. 
+ Pterigium, criſta, „ 
TL E Twas, * y#9peuidn;, vg, XXTHAKABSy 
—_— os, ſummus armus, roſtrum porcinum, proceſſus 
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has its origin. At the upper- part of the 
root of this proceſs, immediately before the 
ſemilunar cavity, a ſmooth tubercle appears, 
where a ligament from the c/avicle is fixed. 

- 


From all the external fide of this cora 
apophyſe, a broad ligament goes out, wh 
becomes narrower where it is fixed to the 
acremion.— The tharp pain, violent inflam- 
mation, and tedious cure of contuſions in this 
part, are probably owing to theſe tendons and 
ligaments being hurt. 

From the cervix ſcapula the third proceſs 
is produced. The fore part of this is form- 
ed into a glenad cavity *, which is of the 
ſhape of the longitudinal ſection of an egg, 
being broad below, and narrow above. 
Between the brims of this hollow and the 
fore-part of the root of the ſpine, a large 
finuoſity is left for the tranſmiſſion of the 
fupra and infra ſpinati muſcles; and on the 
upper-part of theſe brims we may remark a 
{ſmooth ſurface, where the ſecond head of the 

biceps flexor cubiti has its origin. The 
root of the ſupercilia is rough all round, for 
the firmer adheſion of the capſular ligament 
of the articulation, and of the cartilage which 
is placed on theſe brims, where it is thick, 
but becomes very thin as it is continued to- 
wards the middle of the cavity, which it lines 
all over. | 

The medullary veſſels enter the ſcapula near 
the baſe of the ſpine, 


The 
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The ſubſtance of the /ſcapula, as in all o- 
ther broad flat bones, is cellular, but of an un- 
equal thickneſs; for che neck and third pro- 
ceis are thick and ſtrong. The inferior cofta, 
ſpine, and coracoid proceſs, are of a middle 
thickneſs; and the body is ſo preſſed by the 
muſcles, as to become thin and diaphanous. 

The /capula and clavicle are joined by plaia 
ſurfaces, tipped with cartilage“: by which 
neither bone is allowed any conſiderable mo- 
tion, being tightly tied down by the common 
capſular ligament, and by a very ſtrong one 
which proceeds from the coracoid procels ; 
but divides into two before it is fixed into 
the clavicle, with a ſuch a direction, as either 
can allow this bone to have a ſmall rota- 
tion, in which its poſterior edge turns more 


'bickwards, while the anterior one riſes far- 


ther forewards; or it can yicld to the fore- 
part of the /capula moving downwards, while 
the back-part of it is drawn upwards ; in both 
which caſes, the oblong tmooth articulated 
ſurfaces of the clavicle⸗ nd /capula are not in 
the ſame plane, but ftand a little tranſverſely, 
r acroſs each other, and thereby preſerve 
this joint from Raton ly to which it would 
be ſubject, if either of the bones was to move 
on the other perpendicularly up and down, 
without any rotation. — Sometimes 2 move— 
able ligamentuous cartilage is ane, in this 
joint; otherwhiles tuch a cartilage is only 
interpoſed at the anterior haif of I and in 
ſome old ſubjects I have found a ſeſamoid 
bone 

* Acromion. x clanſurz. 
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bone here (a).——The ſcapula is connected 
to the head, os hyoides, vertebrae, ribs, and 
arm-bone, by muſcles, that have one end faſt- 
encd to theie bones, and the other to the /ca- 
pula, which can move it upwards, downwards, 
backwards, or torewards; by the quick ſucceflion 

of theſe motions, its whole body is carried ia a 


circle. But being alſo often moved as upon 
an axis perpendicular to its plane, its circum- 


ference turns in a circle whoſe center this 
axis is (6). Which ever of theſe motions it 
performs, it always carries the outer end of 
the clavicle and the arm along with it. 
The gliensid cavity of this bone receives the 
os humeri, which plays in it as a ball in a ſoc- 


ket, as will be explained more hereafter. 


The uſe of the ſcapula is, to ferve as a ul- 
crum to the arm; and, by altering its pott- 
tion on dift-reut occaſions, to allow always 
the head of the os humeri a right ſituated 
iocket to move in; and thereby to affiſt and 
to enlarge greatly the motions of the /upericr 
extremity, and to afford the muſcles which 
rife from it more advantageous actiens, by 
altering their directions to the bone which 
they are to move.—— This bone allo ferve 


to defend the back-part of the thorax, and is 


often employed to ſuſtain weights, or to reſiſt 
forces, too great for the arm to bear. 

The bait, acromion, cocacoid proceſs, and 
head of the ſcapula, are all in a cartilaginous 


ſtate at birth; and the three firſt are joined 
as epiphyſes ; while the head, with the glencid 


cavity 


(a) Jac. sylv. Iſagog. anat. lib. 1. CAP. 2. 
00 Sce Winſlow, Memoires de Pacad. des ſciences, 1726. 
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—_ is not formed into a diſtin& ſeparate 
bone, but is gradually produced by the ofhf- 
cation of the body ef this bone being continued 
forewards. 

The ARM has only one bone, beſt 3 
by the Latin name of os humeri“; which is 
long, round, and nearly ſtreight. 

The upper end of this bone Fis formed in- 
to a large round ſmooth head, whoſe middle 
point is not in a ſtreight line with the axis of 
the bone, but ſtands obliquely backwards from 
it. The extent of the head is diſtinguiſhed 
by a circular ſa furrounding its baſe, where 
the head is united to the bcne, and the capſu- 
lar ligament of the joint is fixed. Below 
the fore- -Part of its baſe two tubercles ſtand 
out: The ſmalleſt one, which is fituared moſt 
to the infide, has the tendon of the /ubſcapularis 
muſcle inſerted into it. The larger more 
cxternal protuberance is divided, at its upper 
part, into three ſmooth plain ſurfaces; into 
the anterior of which, the muſculus ſupra ſpina- 
75 ; into the middle or largeſt, the infra- -[pine- 
245; into the one behind, the feres minor, is 
injerted. Between theſe two tubercles, ex- 
actly in the fore part of the bone, a deep long 
Follu is formed, for lodging the tendinous head 
of the biceps flexor cubiti; which, after paſſing, 


in a manner peculiar to itſelf, through the 
cavity of the articulation, is tied down by a 
tendinous theath extended acroſs the e; in a 
which, and in the neighbouring tubercles, arc 

- X ſeveral 4 
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ſeveral corals holes, which are penetra- 
ted by the tendinous and ligamentous fibres, 
and by veſſels. ——On each fide of this V a, 
as it deſcends in the cs bumeri, a rough, ridge, 


gently flatted in the middle, runs from the 


Toots of the tubercles. —The tendon of 


the pectoral muſcle is fixed into the anterior 


of theſe ridges, and the /atifſimus dorſi, and 
zeres major, are inſerted into the internal one. 
A little behind the lower end of this laſt 
another rough ridge may be obſerved, where 
the coraco brachialis is inſerted. From the 
back part of the root of the largeſt tubercle 
a ridge alſo is continued, from which the bre- 
vis extenſor cubiti riſes, —— This bone is flatted 
on the inſide, about its middle, by the belly 
In the middle 
of this plain ſurface, the entry of the medulla- 
ry artery is ſeen ſlanting obliquely downwards. 
At the fore fide of this plane the bone 
riſes in a ſqrt of ridge, which is rough, and 


often has a great many ſmall holes in it, where 


the tendon of the ſtrong deltoid mulcle is in 
ſerted; on each fide of which the bone is 


ſmooth and flat, where the brachieus internus 


riſes. The exterior of theſe two flat ſurfaces 
is the largeſt; behind it a ſuperficial ſpiral 
channel, formed by the mu/cular nerve and 
the veffels that accompany it, runs from be- 
hind forewerds and downwards. The body 
of the os timers is flatted behind by the ex- 
tenfors of the fore-urm. Near the lower 
end of this bone, a large ſharp ridge is ex- 
tended on is outſide, from which the mu/+ 
culus ſpinater radii Angus, and the longeſt 
head 
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head of the exten/r carpi radialis riſe. 
0 ppolite to this, there is another ſmall ridge 
to which the aponenrotic tendon, that gives 


origin to the pbies of the internal and external 


brachicet muſcles is fixed; and from a little 
depreſſion on the tore- fide of! it, the pronator 
2 ti teres riie 1 

The body of the os humeri becomes 2 
Ovally broader towards the lower end, where 
it has ſeveral precefes ; at the roots of which, 
there is a Cavit „before, and another behind “. 
The anterior is divided by a ridge into two; 


the external, which is the leaſt, receives te 


end of the rains ; and the internal receives 
the corengid proceſs of the uu in the flections 
of the fore- arm, while the poſterior deep 
triangular cavity lodges the clecrancn in the 
exten ons of that member, —-— The bone be- 
twixc theſe two cavities is preſſed fo thin by 
the proceſſes of the «za, as to appear diapha- 
nous in ſeveral ſobjects. The fides of the 
poſterior cavity are ſtretched out into two pro- 
ceſſes, one on each fide: Theſe are called 
condyles; from each of which a ſtrong liga- 
ment goes out to the bones of the fore-arm. 
The external candyle, which has an ob- 


lique direction alſo forewards in reſpect of the 


internal, when the arm is in the moſt natural 
poſture (a), is equally broad, and has an ob- 
tuſe ſmooth head riſing from it forewards,— 
From the rough part of the condyle, the in- 
erior head of the bicornis, the extenſor di- 
gitorum communis, extenſor carpi ulnaris an- 
2 coneus 
2 B N, f 
(os) Winſlow, Memoires de l'acad. des ſciences, 1722. 
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coneus, and ſome part of the ſupinater radi: 
brevis, take their riſe; and on the ſmooth 
head the upper end of the radius plays.— 
Immediately on the outſide of this, there is 

a ſinuoſity made by the ſhorter head of the 

bicernis. muſcle, upon which the muſcular 
nerve is placed, The internal c:ndyie is 

more pointed and protuberant than the exter- 

nal, to give origin to ſome part of the Hier 
carpi radialis, pronator radii teres, paimaris- 
longus, flexor digitorum ſublimis, and flex:r car- 

pi ulnaris. Between the two condyles, is the troch- 

lea or pully, which conſiſts of two lateral pro- 

tuberances, and a middle cavity, that are ſmooth 
and covered with cartilage, — When the fore- 
arm is extended, tire tendon of the internal bra- 
chieus muſcle is lodged in the fore part of the 
cavity of this pully.—The external protube- 
rance, which is leſs than the other, has a ſharp 
edge behind ; but forewards, this ridge is ob- 
euſe, and only ſeparated from the little head, al- 
ready deſcribed, by a ſmall 7a, in which the 
joined edges of the ulna and radius move, —— 
The internal protuberance of the pully is largeſt 
and higheſt ; and therefore in the motions of 
the ulna upon it, that bone would be inclined 
outwards, was it not ſupported by the radius on 
that ſide.— Between this internal protuberance 
and condyle, a ſinuoſity may be remarked, where 
the ulnar nerve paſſes. 

The ſubſtance and the internal ſtructure of 
the os humeri is the ſame, and diſpoſcd in the 
ſame way, as in other long bones. 5 

The round head at the upper epd of this 


bone is articulated with the plencid cavity of 
| | the 
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the /fapula ; which being ſuperficial, and ha- 


ving long ligaments, allows the arm a free 
and extenſive motion. Theſe ligaments 


are however conſiderably ſtrong. For, beſides 


the common capſular one, the tendons of the 
mulcles perform the office, and have been de- 
ſcribed under the name of //gaments.—— Then 
the acromion and corac:id proceſs, with the 
ſtrong broad ligaments ftretched betwixt them, 
ſecure the articulation above, where the great- 
eſt and molt frequent force is applied to thruſt 
the head of the bone out of its place. It is 
true that there is not near ſo ſtrong a defence 
at the lower part of the articulation ; but in 
the ordinary poſtures of the arm, that is, ſo 
long as it is at an acute angle with the 
trunk of the body, there cannot be any 
force applied at this, place to occaſion a luxa- 
tion, ſince the joint is protected fo well a- 
bove. | | 
The motions which the arm enjoys by this 
articulation, are to every fide;, and by the 
ſucceſlion of theſe different motions, a circle 
ay be deſcribed. Beſides which, the bone 
performs a fmall rotation round its own axis. 
But though this can be performed with the 
round head in all poſitions ; yet as theſe vary, 
the effects upon the body of the bone are 
very different: For, if the middle of the head 
is the center of rotation, as it is when the 
arm hangs down by the ſide, the body of the 
bone is only moved forewards and backwards; 
becauſe the axis of motion of the head is near- 
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17 at right angles with the length of the bone 
(a); whereas, when the arm is raiſed to right 
angles with the trunk of the body, the cen- 
ter of motion, and the axis of the bone, come 
to be in the ſame ſtreight line; and there- 
fore the body of the os humeri performs the 
fame motion with its head. —— Though 
the motions of the gem ſeem to be very exten- 
live, yet the larger ſhare of them depends on 
the motion of the ſcapula—The lower end of 
the. cs kumert is articulated with the bones of 
the fore-arm, and carries them with jt in all 
its motions, but ferves as a baſe on which they 
perform the motiens peculiar to themſelves ; as 
{hall be deſcribed afterwards. 

Both the ends of this bone are re 
in a ne- born infant, and the large head with 
the two tubercles, 2nd the frochlea with the 


two condyles, become epiphyſes before they are 


united to the body of the bone, 

The FORE ARM + conſiſts of two hong 
bones, the ulna and dais: ; Whole fituation, 
in reſpect of each other, is oblique in the leaſt 
ſtraining or moſt natural poſture; that is, the 
una is not directly behind, nor on the outſide 
of the radius, but in a middle fituation bet:reen 
theſe two, and the radius crofl:s it.— The fi- 
tuation however of theſe two bones, and of al! 
the other bones of the ſuperzor extremity that 
are not yet deſcribed, is frequenily altered; and 
therefore, to ſhun repetitions, I defire i it may be 


nov remarked, that, in the remaining account 


of the 1 extremity, I underſtand by the 
term 
(a) Hippocrat, de articul. § Is 
Þ+ Cubitus, TIX vs, At Vn, 41 i J, ulna, lacertus. 
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term of pgſterior, that part which is in the 
fame direction with the back of the hand; 
by anterior, that anſwering to the palm; by in- 
ternal, that on the ſame fide with the thumb ; 
by external, the fide neareſt to the little fig- 
ger; ſuppoling the hand always to be in a 
middle poſition between pronatien and Jupt- | 
nation. 

LVA + ſo named from its being uſed as a 
meaſure, is the longeſt of the two bones of the 
fore-arm, and fituated on the outſide of the 
radius. 

At the upper end of the alua are two proceſ- 
ſes.— The pofterior is the largeſt, and formed 
like a hook, whoſe concave ſurface moves up- 


on the pully of the es humeri, and is called 


elecranon g, or top of the cubit— The convex 
back - part of it is rough and ſcabrous, where the 
{:ngus, brevis, and brachicus externus, are in- 


ferted. The olecranon makes it unneceſſary 
that the tendons of the extenſor muſcles ſhould 
'paſs over the end of the os humer: ; which 


would have been of ill conſequence in the great 

eCtions of this joint, or when any conſiderable 
external force is applied to this part (a). — The 
anterior procefs is not fo large, nor does it reach 
ſo high as the one behind; but is ſharper at its 


end, and therefore is named corencid. - Between 
| theſe two proceſſes, a large ſemicircular or fig- 


moid concavity is left; the furface of which, 
| on 


+ Cubitus, Ti%v5, TLOThx,v0), focile majus, canna vel 
arundo major, et inferior brachii. 
x Aynay, gibber cubitus, additamentum necatum. 


(2) Winſlow, Expolition anatomique du corps bumain,.. 
t raite des os ſecs, & 979. | 
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on each ſide of a middle riſing, is ſlanting, and 
exactly adapted to the pully of the bone of the 
arm. — Acxroſs the middle of it, there is a 
{mall ſinuoſity for lodging mucilaginous glands; 
where, as well az in a ſmall hollow on the in- 
ternal ſide of it, the cartilage that lines the 
reſt of its ſurface is wanting — —— Round the 
brims of this concavity the bone is rough, 
where the capſular ligament of the joint is im- 
planted. Immediately below the olecranon, 
on the back-part of the una, a Hat triangular 
ſpongy ſurface appears, on which we common- 
ly leaan.— At the internal fide of this, there is 
a larger hollow ſurface, where the muſculus an- 
con&us is lodged; and the ridge at the inſide 
of this gives riſe to the muſculus ſupinator radii 
br eVis.— Between the top of the ridge and 
the coronoid proceſs is the ſemilunated ſmooth 
cavity, lined with cartilage, in which, and a 
ligament extended from the one to the, other 
end of this cavity, the round head of the radi- 
us plays, —Immediately below it a rough hollow 
gives lodging to mucilaginous glands. — Below 
the rout ef the corongd proceſs, this bone is ſca- 
brous and unequal, where the brachieus internus 
is inſerted.— On the outſide of hat we obſerve 
a ſmooth concavity, where the beginning of the 
x erdigitorum profundus {Prouts out. 

Lhe body of the una is triangular. —The 
internal angle is very ſharp where the liga- 
ment that connects the. two bones is fixed ;— 
The ſides, wiiich make this angle, are flat and 
rough, by the action and adheſion of the many 
muicles which ace fituated here. At the 


diſtance 
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diſtance of one third of the length of the ul. 
na from the top; in its fore-part, the paſſage of 
the medullary veſſels is to be remarked ſlanting 

upwards, The external fide of this bone is 
ſmooth, ſomewhat convex, and the angles at 
cach edge of it are blunted by the preſſure of 
the muſcles equally diſpoſed about them, 

As this bone deſcends, it becomes gradually 
ſmaller ; ſo that its lower end terminates in a 
little head, ſtanding on a ſmall neck. To- 
wards the fore but outer part of which laſt, an 
oblique ridge rune, that gives riſe to the pro- 
nater radii quadratus.— The head i5 round, 
ſmooth, and covered with a cartilage on its in- 
ternal ſide, to be received into the ſemilunar 


cavity of the radius, while a {yloid proceſs | 


riſes from its outfide, to which is fixed a ſtrong 
ligament that is extended to the os cuneiforme 
and pififorme of the wriſt. Between the back- 
part of that internal ſmooth ſide and this pro- 
ceſs, a ſinuoſity is left for the tendon of the 
extenſor carpi ulnaris. On the fore part of 
the root of the proceſs, ſuch another depreſ- 
fon may be remarked for the paſſage of the 
ulnar artery and nerve -The end of the bone is 
ſmooth, and covered with a cartilage. —Between 
it and the bones of the wriſt, a doubly-con- 
cave moveable cartilage is interpoſed ; which is 
a continuation of the cartilage that covers the 
lower end of the radius, and is connected looſe- 
ly to the root of the fiyloid proceſs, and to the 
rough cavity there; in which mucilaginous 
glands are lodged, 

| —_— The 


7 Tpapeciey, malcolus externus 
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The ulna is articulated above with the lower 
end of the 6s humeri, where theſe bones have 
depreſſions and protuberances correſponding to 
each other, fo as to allow an caſy and ſecure 
extenfion of the fore-arm to almoſt a ſtreight 
line with the arm, and fl:ion to a very acute 
angle ; but, by the flinting poſition of the 
pully, the lower part of the fore-arm is turned 
outwards in the extenſion, and inwards in the 
flection (a); and a very ſmall kind of rotation 
is likewiſe allowed in all poſitions, eſpecially 
when the ligaments are moſt relaxed by the 
fore-arm being in a middle degree of flection. 
The ulna is alſo articulated with the radius 
and carpus, in a manner to be related afterwards, 

RADIUS *, fo called from its imagined re- 
ſemblance to a ſpoke of a wheel, or to a wea- 
ver's beam, is the bone placed at the inſide of 
the fore-arm. Its upper end is formed into a 
circular little head, which is- hollowed for an 
articulation with the tubercle at the fide of 
the pully of the os humeri; and the half of 
the round circumference of the head next to 
the ulna is ſmooth, and covered with a carti- 
lage, in order to be received into the ſemiluna- 
ted cavity of that bone. below the head, 
the radius is much ſmaller ; therefore this part 
is named its cervix, which is made round by 
the action of the ſupinator radi brevis, At 
the external root of this neck, a tuberous pro- 
ceſs riſes; iato the outer part of which the bi- 
ceps flexor cubiti is inſerted, From this a 
ridge runs downwards and inwards, where the 

ſupinator 


(a) Winſlow, Memoires de I acad. des ſciences, 1722. 
* Kepxis, rap i, focile minus, canna minor, 
arundo minor. 
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ſupinator radii brevis 'is inſerted ; and a little 
below, and behind this ridge, there is a rough 
ſcabrous ſurface, where the pronator radii te- 
res is fixed. 

The body of the radius is not ſtreight, but 
convex on its. internal and poſterior ſurfaces ; 
where it is alſo made round by the equal preſ- 
ſure of the circumjacent muſcles, particularly 
of the exten/irs of the thumb; but the ſur- 
faces next to the vn are flatted and rough, for 
the origin of the muſcles of the hand; and 
both terminate in a common ſharp ſpine, to 
which the ſtrong ligament extended betwixt 
the two bones of the {o:e-arm is fixed. —A little 
below the beginning of the plain furface, on its 
fore- part, where the Hexer muſcle of the laſt 
joint of the thumb takes its origin, the paſſage 
of the medullary veſſels is ſeen flanting upwards. 
The radius becomes brouder and flatter to- 
wards the lower end, eſpecially on its fore-part, 
where its pronator guadratus muſcle is ſituated. 

The lower end of the radius is larger than 
the ſuperior : though not in ſuch a diſpropor- 
tion as the upper end of the wina is larger than 
its lower end. — {ts back-part has a flat ſtrong 
ridge in the middle, and fo//z on each fide.— 
In a ſmall groove immediately on the outſide 
of the ridge, the tendon of the extenſor ter- 
711 internadii policis plays ——In,a large one be- 
yond this, the tendons of the indicator and of 
the comnzon exten/or muſcles of the fingers 
paſs.—Contiguous to the a, there is a ſmall 
depreſſion made by the extenſor minimi digits. 
On the inſide of che ridge there is a broad 

depreſſion 
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depreſſion, which ſeems again ſubdivided, where 
the two tendons of the bicornis, or exten/or 
carpi ratlialis, are lodged. —The internal fide 
of this end of the radius is allo hollowed by 
the extenſors of the firſt and ſecond joint of 
the thumb ; immediately above which, a little 
rough ſurface ſhews where the fupinater radi 
ſongus is inſerted. — The ridges at the fides 
of the grooves, in which the tendons play, 
have an angular ligament fixed to them, by 
which the ſeveral ſheaths for the tendons are 
formed. 'The fore-part of this end of the 
radius is allo depreſſed, where the flexors of 
the fingers and flexor carpi radialis paſs. 
The external ſide is formed into a ſimilunated 
ſmooth cavity, lined with a cartilage, for re- 
ceiving the lower end of the una. The 
loweſt part of the radius is formed into an ob- 
long cavity ; in the middle of which is a ſmall 
tranſverſe riſing, gently hollowed, for lodging 
mucilaginous glands ; while the riſing itſelf is 
inſinuated into the conjunction of the two 

bones of the wriſt that are received into the ca- 
vity. The internal fide of this articulation 
is fenced by a remarkable proceſs * of the 
radius, from which a ligament goes out to the 
wriſt, as the ed proceſs of the ulna with its 
ligament guards it on the outſide. 

The ends of both the bones of the fore- 
arm being thicker than the middle, there is a 
conſiderable diſtance between the bodies of 
theſe bones; in the larger part of which a 
ſtrong tendinous, but thin ligament, is extend- 
ed, to give a large enough ſurface for che origin 

of 


* Mallcolvs internus, proceſſus ſtyloides. 
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of the numerous fibres of the muſcles ſituated 
here, that are ſo much ſunk between the bones, 
as to be protected from injuries, which they 
would otherwiſe be expoſed to. - But this liga- 
ment is wanting near the upper end of the fore- 
arm, where the ſupinator radii brevis, and flex- 
cr digitorum profundus, are immediately con- 
nected (a). 

Both ends of the bones of the fore-arm 
are firſt cartilages, and then epiphy/es in chil- 
dren, 

As the head of the radius receives the tubercle 
of the os humeri, it is not only bended and ex- 
tended along with the u/na, but may be moved 
round its axis in any pofition ; and that this 
motion round its axis may be ſufficiently large, 
the ligament of the articulation is extended 
farther down than ordinary on the neck of this 
bone, before it is connected to it; and it is ve- 
ry thin at its upper and lower part, but makes 
a firm ring in the middle. — This bone is al. 
lo joined to the ulna by a. double articulation; 

for above, a tubercle of the radius plays in a 
Jocket of the una; whilſt below, the radius 
gives the ſocket, and the na the tubercle : 
But then the motion performed in theſe two is 
very different; for at the upper end, the ra- 
dius does no more than turn round its axis; while 
at the lower end, it moves in a fort of cycleid 
upon the round part of the v/na; and as the 
hand is articulated and firmly connected here 

with the radius, they muſt move together. 
* 


When 


(.) Weitbrecht. syndeſmolog. [J. 10, 17. 
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When the palm is turned uppermoſt, the ra- 
dius is ſaid to perform the ſupination; when the 
bick of the hand is above, it is ſaid to be prone. 
But then the quickneſs and large extent of theſe 
two motions are aſſiſted by the ulna, which, as 
was before obſerved, can move with a kind of 
ſmall rotation on the ſloping ſides of the pul- 
ley. This lateral motion, tho' very inconſider— 
able in the joint itfelf, is conſpicuous at the low- 
er end of ſuch a long bone; and the ſtrong liga- 
ment connecting this lower end to the carpus, 
makes the hand more readily to obey theſe mo- 
tions. When wed: {ign a large circular turn 
of our hand, we increaſe it by the rotation of 
the os zumeri, and ſometimes employ the pine 
and inferior extremities to make theſe motions 
of pronation or ſupination of the hand large 
enough. 

The HAND * comprehends all from the jeint 
of the wriſt to the points of the fingers. Its 
back-part is convex, for greater firmneſs and 
ſtrength ; and it is concave before, for contain- 
ing more ſurely and convenienly ſuch bodies 

as we take hold of. ——One half of the hand 
has an obſcure motion in compariton of what 
the other has, and ſerves as a baſe to the move- 
able half; which can be extended back very 
little farther than to a ſtreight line with the 
fore arm, but can be conſiderably bended fore- 
wards. 

As the bones that compoſe the hand are of 
different ſhapes and uſes, while ſeveral of them 
that are contiguous agree in ſome general cha- 
racters; the hand is, on this account, common- 
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ly divided into the carpus, metacarpus, and fin- 
gers ; among which laſt the thumb is reckon- 
ed. I 

The CARPUS * is compoſed of eight ſmall 
ſ>ongy bones, ſituated at the upper part of the 
hand. I ſhall deſcribe each of theſe bones, un- 
der a proper name taken from their figure 
(a); becauſe the method of ranging them by 
numbers leaves anatomiſts roo much at liberty 
to debate very idly, which ought to be prefer- 
red to the firſt number; or, which is worſe, ſe- 
reral, without explaining the order they obſerve, 
d:F:crently apply the ſame numbers, and fo 
confound their readers. But that the de- 


ſcription of theſe bones may be in the ſame or- 


der as they are found in the generality of ana- 
tomical books, I ſhall begin with the range of 
bones that are concerned in the moveable 
joint of the wriſt, or are connected to the 
fore arm, and ſhall afterwards conſider the four 
that ſupport the thumb and metacarpi of 
the fingers. | 

The eight bones of the carpus are, os ſcaphoi- 
des, lunare, cuneiforme, piſiforme, trapezium, 
trapezoides, magnum, unciforme. 

The /caphoides is. fituated moſt internally of 
thoſe that are articulated with the fore-arm.— 
The lunare is immediately on the outſide ' of 
The cuneiforme 1s placed ſtill 
more externally, but does not reach ſo high up 
as the other two,—The piſforme ſtands fore- 
wards into the palm from the cuneiforme.— The 
trapezium is the firſt of the ſecond row, and 
is ſituated betwixt the ſcaphoides and firſt joint 

| „ on 

* "Ks, brachiale, prima palme pars, raſetta. 

(2) Lyſer. Cult. anat. lib. 5. cap. 2. 
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of the thumb.—— The frapezeides is immedi- 


ately on the outſide of the frapezium. 
The os magnum is ſtill more external. — The 
unciforme is farther to the fide of the little 
finger. 

Os ſcaphiides * is the largeſt of the eight ex- 
cept one. It is convex above, concave and ob- 
long below; from which ſmall reſemblance of 
a boat it has got its name. Its ſmooth con- 
vex ſurface is divided by a rough middle a, 
which runs obliquely crols it. The upper 
largeſt diviſion is articulated with the radius, — 
Into the Fo//a the common ligament of the 
Joint of the wriſt is fixed; and the lower di- 
viſion is joined to the ?rapezium and frapezoi- 
des. The concavity receives more than an, 


Half of the round head of the or magnum. 


The external fide of this hollow is formed in- 
to a ſemilunar plane, to be articulated with the 
following bone. The internal, poſterior, 
and anterior edges are rough, for fixing the 
ligaments that connect it to the ſurrounding 
bones. „ | 

Os lunare + has a ſmooth convex upper ſur- 


face, by which it is articulated with the rad:- 


U5,——The internal fide, which gives the 
name to the bone, is- in the form of a cre- 
ſcent, and is joined with the /caphizd;——the 
lower ſurface is hollow, for receiving part of 
the head of the os magnum On the out- 
ſide of this cavity is another ſmooth, but-narrow 
oblong ſinuoſity, for receiving the upper end 
of the eg unciforme : On the outſide of 

which 


* Kors; naviculare. 
+ Lunatum. 
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which a fmall round convexity is found, for its 
connection with the os cuneiforme.——Between 
the great convexity above, and the firſt deep 


inferior cavity, there is a rough eſſa, in which 
the circular ligament of the joint of the wriſt - 


is fixed, | 
Os cuneiforme® is broader above, and towards 


the back of the hand, than it is below and fore- 
wards : which gives it the reſemblance of a 
wedge. The ſuperior flightly convex ſur- 
face is included in the joint of the wriſt, be- 
ing oppoſed to the lower end of the ulna. 

Below this the cuneiform bone has a rough 


Jaſſa, wherein the ligament of the articula- 


tion of the wriſt is fixed. Oa the internal 
ſide of this bone, where it is contiguous to the 


o, funare, it is ſmooth and ſlightly concave.— 


Its lower ſurtace, where it 1s contiguous to the 
65 unciforme is oblong, ſomewhat ſpiral, and 
CONCAVE, Near the middle of its anterior 
ſurface a circular plane appears, where the os 


h piſifor me is ſuſtained. 


Os piſiſorme Þ 18 almoſt ſpherical, except one 


cireular plane, or ſlightly hollow furface, which 


is covered with cartilage for its motion on the- 


cun-iforme bone, from which its whole rough 


body is prominent forewards into the palm; 
having the tendon of the % xor carpi ulnaris, 
and a ligament from the nid proceſs of the 
ulna, fixed to its upper part; the tranſverſe 


ligament of the wriſt is connected to its in- 


ter nal fide; ligaments extended to the unci- 
form bone, and to the os metacarpi of the 


4. little: - 


. | 
+ Cartilaginoſum; ſubrotundum, rectum. 
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little finger, are attached to its lower part; 
the abductor minimi digiti has its origin from 
its fore-part; and, at the internal ſide of it, a 
ſmall depreſfion is formed, for the paſſage of 
the uinar nerve. 

Trapezium * has four unequal ſides and an- 
gles in its back- part, from which it has got its 
name Above, its ſurface is ſmooth, 1{light- 
ly hollowed, and ſemicircular, for its con- 
junction with the os /caphotdes. Its external 
fide is an oblong concave ſquare, for recei— 
ving the following bone, The inferior fur. 
face is formed into a oulley ; the two protu- 
berant ſides of which are external and inter— 
nal. On this pulley the firit bone of the thumb 
is moved At the external tide of the ex- 
ternal protuberance, a ſmail oblong ſmooth 
ſurface is formed by the os metacarpi indicis. 
The fore parc of the trapezium is pro- 
minent in the palm, and, near to the exter- 
nal fide, has a finuoaty in it, where the 

tendon of the ſtexor carpi radialis is lodged; 
on the ligamentous ſheath of which the ten- 
don of the flexor tertit internodii pollicis plays: 
And ſtill more externally the bone is ſcabrous, 
where the franſverſe ligament of the wriſt is 
connected, the abductor and flexor primi inter- 
nodii pollicis have their origin, and ligaments 
go out to the firſt bone of the thumb. 

Os trapeziides +, ſo called from the irre- 
gular quadrangular figure of its back-part, 
is the {ſmalleſt bone of the wriſt, except the 
pifforme.——— Phe figure of it is an irregular 

cube, 


> Os cubiforme, trapezoides, multangulum, majus. 
+ Trapezium, multang ulum minus. 
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cube. It has a ſmall hollow ſurface above, 
by which it joins the /caphoides ; a long convex 
one internally, where it is contiguous to the 
trapezium ; a ſmall external one, for its con- 
junction with the os magnum; and an inferior 
convex ſurface, the edges of which are how- 
ever ſo raiſed before and behind, that a ſort of 
pulley i is formed, where it ſuſtains the os meta- 

carpi indicis. ö 
Os magnum *, ſo called becauſe it is the 
largeſt bone of the carpus, is oblong, having 
tour quadrangular fides, with a round upper 
end, and a triangular plain one below 
The round head is divided by a ſmall riſing, 
oppoſite to the connection of the os /caphoides 
and lunare, which together form the cavity 
for receiving it. Ou the inſide a ſhort plain 
ſurface joins the os magnum to the trapezoides. 
On the outfide is a long narrow concave 
ſurface, where it is contiguous to the 85 unci- 
forme. The lower end, which ſuſtains the 
metacarpal bone of the middle finger, is tri- 
angular, ſlightly hollowed, and farther advan- 
ced on the internal fide than on the external, 
having a conſiderable oblong depreſſion made 
on the advanced inſide by the metacarpal bone 
of the fore-finger ;-and generally there is a 
{mall mark of the os metacarpi digiti annularis 

on its external fide. - | 

Os unciforme + has got its name from a 
thin broad procels that ſtands out from it fore- 
wards into the palm, and is hollow on its in- 
fide, for affording paſſage to the tendons of 
the- 
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the flexors of the fingers. To this proceſs 
alſo the tranſverſe ligament is fixed, that 
binds down and defends theſe tendons ; and 
the flexor and abductor muſcles of the little 
finger have part of their origin from it. 
The upper plain ſurface is ſmall, convex, and 
joined with the os lunare : The internal 
fide is long, and lightly convex, adapted to 
the contiguous os magnum :——The exte-nal 
ſurface: is oblique, and irregularly convex, to 
be articulated with the cuneiform bone 
The lower end is divided into two concave 
ſurfaces; the external is joined with the me- 
tacarpal bone of the little finger, and the in- 


- ternal one is fitted to the metacarpal bone of 


the ring-finger. 

In the deſcription of the preceeding eight 
bones, I have only mentioned thoſe plain ſur- 
faces covered with cartilage, by which they are 
articulated to each other, or to ſome o- 
ther bones, except in ſome few caſes, where 
ſomething extraordinary was to be obſcrved ; 
and I have deſignedly omitted the other rough 
furfaces, leſt, by crowding too many words 
in the deſcription of ſuch ſmall bones, the 
whole ſhould be uniateiligible : But theſe ſca- 
brous parts of the bones may eaſily be under- 


ſtood, after mentioning their figure, if it 1s 
_ Obſerved, that they are general'y found only 


towards the back or palm of the hand; that 


they are all plain, larger behind than before; 


and that: they receive the. different ligaments, 
by which they are either connected to neigh- 
bouring bones, or to one another ; for theſe 


ligaments cover, all the bones, and are ſo ac- 


curately | 
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curately applied to them, that, at firſt view, 
the whole carpus of a recent ſubject appears 
one ſmooth bone (a2). 

As the ſurfaces of theſe bones are largeſt 


behind, the figure of the whole conjoined 


muſt be convex there, and concave before; 
which concavity is ſtill more increaſed by the 
65 piſiforme, and proceſs of the o unciforme, 
ſtanding forewards on one fide, as the fra- 
pezium does on the other: And the bones are 
ſecurely kept in this form, by the broad ſtrong 
tranſverſe ligament connected to theſe parts 
of them that ſtand prominent into the palm 
of the hand.—— The convexity behind ren- 
ders the whole fabric ſtronger, where it is 
moſt expoſed to injuries; and the large an- 
terior hollow is neceſſary for a ſafe paſſage to 
the numerous veſſels, nerves, and tendons of 
the fingers. 

The ſubſtance of theſe bones is ſpongy 
and cellular, but ſtrong in reſpect of their 
bulk. | 

The three firſt bones of the carpus make an 
oblong head, by which they are articulated 
with the cavity at the lower ends of the bones 
of the fore- arm; ſo as to allow motion to 
all ſides, and, by a quick ſucceſſion of theſe 
motions, they may be moved in a circle. But 
as the joint is oblong, and therefore the two 
dimenſions are unequal, no motion is allowed 
to the carpus round its axis, Except what it 


has 


(a) Galen, de uſu part. lib. 2. cap. 8. For a particular 
de:cription of theſe ligaments, ſee Weitbrecht. Syndeſ- 
moloy. P · 5. —68. 7 
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has in the pronation and ſupination along with 
the radius. The articulation of the firſt 
three bones of the ſuperior row, with the 
bones of the inferior, is ſuch as allows of mo- 
tion, efpecially backwards and forewards; to 
the ſecurity aod eaſineſs of which the recep- 
tion of the or mIgnum into the cavity formed 
by the ſcaphoides and lunare contributes conſi- 
derably : And the greateſt number of the 
muſeles chat ſerve for the motion of the wriſt 


on the radius, being inſerted beyond the con- 


junction of the firſt row of bones with the ſe- 
cond, act equally on this articulation as they 
do on the former ; but the joint formed with 
the radius being the moſt eaſily moved, the 
firſt effect of theſe muſcles is on it; and the 
fecond row of the carpus is only moved after- 
wards. By this means a larger motion of the 
wriſt is allowed, than otherwiſe it could have 
had ſafely : For, if as large motion had been 
given to one joint, the angle of flection would 
have been very acute, and the ligaments muſt 
have been longer than was conſiſtent with the 
firmneſs and ſecurity of the joint. — The 
other articulations. of the bones here being 
by nearly plain ſurfaces, ſcarce allow of any 
more motion, becauſe of the ſtrong con- 
necting ligaments, than to yield a little, and 
fo elude the force of any external power; 
and to render the back of the wriſt a little 
more flat, or the palm more hollow, on pro- 
per occaſions, The articulations of the 
thumb and metacarpal bones ſhall be exami- 

ned afterwards. : 
The 
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The uſes of the carpus are to ſerve as a baſe 
to the hand, to protect its tendons, and to af- 
ford it a free large motion. 

All the bones of the carpus are in a cartila- 
ginous ſtate at the time of birth. 

On account of the many tendons that paſs 
upon the lower end of the fore-arm and the 
carpus, and of the numerous ligaments of theſe 
tendons and of the bones, which have lubrica- 
ting liquors ſupplied to them, the pain of ſprains 
here is acute, the parts take long time to reco- 

ver their tone, and their ſwellings are very ob- 
ſlinate. 

METACARPU S* conſiſts of four bones 
which ſuſtain the fingers. — Each bone is 
long and round, with its ends larger than its 
body. The upper end, which ſome call the 
baſe, is flat and oblong, without any conſider- 
able head or cavity; but it is however ſome- 
what hollowed, for the articulation with the 
carpus : It is made flat and ſmooth on the ſides 
where theſe bones are contiguous to each other. 
Their bodies are flatted on their back-part 
by the tendons of the extenſors of the fingers. 
The anterior ſurface of theſe bodies is a 
little concave, eſpecially in their middle ; along 
which a ſharp ridge ſtands out, which ſeparates 
the muſculi intereſſei placed on each tide of theſe 
bones which are there made flat and plain by 
theſe muſcles. 

Their lower ends are raiſed into large ob- 
long ſmooth heads, whoſe greateſt extent is 
forewards from the axis of the bone.—At the 


fore- 
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fore-part of each ſide of the root of cach of 8 
theſe heads, one or two tubercles ſtand out, for 
fixing the ligaments that go from one metacar- 
pal bone to another, to preſerve them from be- 
ing drawn aſunder: — Round the heads a rough 
ring may be remarked, for the capſular liga- 
ments of the firſt joints of the fingers to be fix- 
ed to; and both ſides of theſe heads are flat, 
by preſſing on each other. 

The ſubſtance of the metacarpal bones is the 
ſame with that of all long bones. 

At the time of birth, theſe bones are carti- 
laginous at both ends, which * become 
epiphyſes. 

The metacarpal bones are joined above to 
the Ma carpi and to each other by nearly plain 
ſurfaces. Theſe connections are not fit for large 
motions.—— The articulation of their round 
heads at the lower ends with the cavities of 
the firſt bones of the fingers, is to be taken no- 
tice of hereafter. | 

The concavity on the fore-part of theſe me- 
tacarpal bones, and the placing their baſes on 
the arched carpus, cauſe them to form a hollew 
in the palm of the hand, which is uſeful often 
to us. The ſpaces between them lodge muſcles, 
and their ſmall motion makes them fit ſupport- 
ers for the fingers to play on. 

Though the ofa metacarpi ſo far agree, yet 
they may be diſtinguiſhed from each other by 
the following mai ks. 

The os metacarpi indicis is generally the 
longeſt. —Its baſe, which is articulated with the 

= 0s 
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05 trapezoides, is hollow in the middle. The 
mall ridge on the internal ſide of this oblong 
cavity 1s ſmaller, than the one oppoſite to it, 
and is made flat on the fide by the frapezium. 
The exterior ridge is alſo ſmooth, and flat 
on its outſide, for its conjunction with the 6s 
magnum; immediately below v hich a ſemicir- 
cular ſmoorh flat ſurface ſhews the articulation 
of this to the ſecond metacarpal bone. 
back-part of this baſe is flatted, where the long 
head of the extenſor carpi radialis is inſerted; and 
its tore- part is promincnt, where the tendon or 
the flexor carpi radialis is fixed. The external 
ide of the body of this bone is more ho!lowed 
by che action of muſcles, than the internal. — 
The tubercle at the internal root of its head 
is larger than the externel.—Its baſe is ſo firm- 
iy fixed to the bone it is connects d with, that 
it has no motion 

Os metacarpi medii digiti is generally the ſe- 
cond in length; but often it is as long as the 
for mer; fometimcs it is longer; and frequent. 
ly it appears only to equal the firſt by the os 
nagnum being farther advanced downwards 
than any other bone of the wriſt,— Its baſe 


is a broad ſuperficial cavity, flanung outwards; 


che internal poſterior angle of which is ſo pro- 
minent, as to have the appearance of a proceſs, 
The internal fide of this baſe is made plain 
in the ſame way as the external {ide of the for- 
mer bone, while its external ſide has two hol- 
low circular ſurfaces, for joining the third meta- 


carpal bone, and between theſe ſurtaces there is 


a rough F«//a, for the adheſion of a ligament, 
and lodging mucilaginous glands.— The ſhort- 
| 2 
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er head of the bicornis is inſerted into the 
back-part of this baſe. The two ſides of this 
bone are almoſt equally flatted; only the ridge 
on the fore- part of the body inclines outwards. 
—— The tubercles at the fore - part of the root 
of the head are equal. The motion of this 
bone is very little more than the firſt metacar- 

al one has; and therefore theſe two firmly re- 
ſiſt bodies preſſed againſt them by the thumb, 


or fingers, or both. N 
Os metacarpi digiti annularis is ſhorter than 

the ſecond metacarpal bone.——ls baſe is ſe— 

micircular and convex, for its conjunction with 

the cs unciferme,—— On its internal fide are 

two ſmooth convexities, and a middle , ad- 

apted to the ſecond metacaipal bone. —— The 

external fide has a iriangular ſmooth concave 
ſurface to join it with the fourth one. The an- 
terior ridge of its body is ſituated more to the 

out than to the inſide.— The tubercles near 

h head are eq ial .— The motion of this third 

metacarpal bone is greater than the motion of 
the ſecond, a. 

Os metacarpi minimi digiti is the ſmalleſt and 
ſharpeit.—Iis baſe is uregulaily convex, and 
riſes flanting outwards —lTts internal fide is ex- 
actly adapted to the third metacarpal bone.— 
The external has no ſmooth ſurface, becaule it 
is not contiguous to any other bone; but it is 
prominent where the cxterfor carpi ulnaris is 
inſerted.— As this metacarpal bone is furniſhed 
with a proper moving muicle, has the plaineſt 

' articulation, is moſt looſely connected and leaſt 
confined, it not only cajuysa much larger motion 


Ran any Of the reit, but d rawsthe third bone 
| with 
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Wy with it, when the palm of the hand is, to be 

is made hollow by its advancement forewnrds; and 

e by the prominence of the thumb oppoſite to 

8 Fe. 

de The THUMP and four FINGERS are each 

” compoſed of rhree long bones. 6 

25 The Thunb is ſituated obliquely in reſpect } 

25 of the fingers, neither oppolite directly to 18 

dy them, nor in the ſame plane with them. All * 
its bones are much thicker and ſtronger in | li 95 

” proportion to their length, than the bones of _ 

N the fingers are: Which was extremely ne- 1 

1 ceſliry, fince the thumb counteracts all the 'B 

x fingers. 1 

V Ihe firſt boge of. the thumb has its baſe = 

8 ada to the double pulley of the trapezi- 

| um: For, in viewing it from one {ide to the 

8 other, it appears convex in the middle; but 

e when conſidered from behind torewards, it is 

2 concave there. The edge at the fore · part of 

* this baſe is produced farther than any other 


part; and round the back part of the baſe a 

rough may be icen, for the connection of : 
the jigaments of this joint, ——The body and 
head of this bone are of the fame ſhape as the 
a metacarpi; only that the body is ſhorter, 
and the bead flatter, with the tubercles at the 
fore-part of its root larger. 

The articulation of ihe upper end of this 
bone is uncommon : For though it has pretu- 
berances and depreſſions adapted to the double 
pulley of the frapezium; yet it enjoys a circu- 
lar motion, as the Joints do where a round 
head of one bone plays in the orbicular ſocket 
** | ot 
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of another; only it is ſomewhat more confined 
and leſs expeditious, but ſtronger and more fe- 
cure, than ſuch joints generally are. 

This bone of children is in the ſame ſtate 
with the metacarpal bones. 

The fecond bone of the thumb has a large 
baſe formed into. an oblong cavity, whole 
greateſt length is from one fide to the other. 
—Round it ſeveral tubercles may be remark- 
ed, for the inſertion of ligaments Its body 
Is convex, or a half round behind; but flat be- 
fore, for lodging the tendon of the long tlexor 
of the thumb, which is tied down by ligamen- 
tous ſheaths that are fixed on each ſide to tac an- 
gle at the edge of this flat ſurface. — The lower 
end of this ſecond bone has two lateral round 
protuberances, and a middle cavity, whoſe 
greateſt extent of ſiooth ſurface is torewards. 

The articulation and motion of the upper 
end of this ſecond bone is as ſingular as that of 
the former For its cavity being joined to the 
round head of the frſt bone, it "would ſcem at 
firſt view to enjoy motion in all directions; 
yer, becauſe of the ſtrength of its lateral liga- 
ments, oblong figure of the joint itſelf, and 
mobility of the firtt joint, it only allows flec- 
tion and extenſion; and theſe are generally 
much confined. 

Phe third bone of the thumb is the ſmalleſt, 
with a large baſe, whoſe greateſt extent is 
from one tide to the other, —— This baſe is 
tormed into two cavities and a middle protu- 
bernce, to be ages the pulli y of the for- 


mer bone. ts body is rounded behind; but 
is 
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78 flatter than in the former bone, for ſuſtain- 


ing the nail. Ir is flat and rough before, 
by the inſertion of the flexor tertii internodit. 
This bone becomes gradually ſmaller, till 
near the lower end, where it is a little enlar- 
ged, and has an oral ſcabrous edge. 

The motion of this third bone is confined to 
Na jon and extenſion. 

The orderly cilpoſition of the bones of the 
Angers into three rows, has made them gene- 
rally obtain the name of three phalanges f. 
All of them have half round convex ſur— 


faces, covered with an aponeuryfrs, formed by 


* 


the tendons of the extenſors, lumbricalcs, 


and intercfjci, and placed directly backwards, 


kor their greater ſtrength, and their flat con- 


cave part is fore wards, for taking hold more 
ſurely, and for lodging the tendons of the 
ihe ligaments for keep- 
ing down theſe tendons are fixed to the angles 
that are between the CONVEX and CONCAVE - 


fcxor muſcles. 


14! TS, 


The tones of the Gift phalakx * of the fin- . 
gvers anſwer to the deſcription of the ſecond 
bone of the thumb: only that the cavity in 


their baſe is not ſo oblong; nor is their mo- 
tion on the metacarpal bones ſo much confi- 
ned: for they can be moved laterally or circu- 
lacly, but have ro rotation or a very -ſmall 
degree of it round their axis, 


Both the ends of this firſt phalanx are in 


2-cartilaginous ſtate at the birth; and the up- 
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per one is afterward affixed in form of an epi- 
phyſe. 

The ſecond bone “ of the fingers. has its 
baſe formed into two lateral cavities, and a 
middle protuberance; while the lower end 
has two lateral protuberances and a middle ca- 
vity ; therefore it is joined at both ends in the 
ſame manner, which none of the bones of the 


thumb are, 
This bone is in the lame on with tb 


former in children. 

The third bone + differs nothing from the 
defcript! on of the third bons of the thumb, 
excepting in the general diſtinguiſhing marks; 
and therefore the ſecond and third Halina 
of the fingers enjoy only flection aui exten 
lion | 
The upper end of this third phalanx is a 
Cartilage in a ripe child; and is only an ½i. 
Payſe after, till the full growth of the bo- 


— 
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L the difference of the thalanges of the 
ſeveral fingers confifis in their magnitude.— 
The bones of the midd/e finger ꝗ being the 
longeſt and largeit, —— thoſe of the yore - 
Anger come next to that in thickneſs, but not 
in length, for thoſe of the ring fiuger *® are 


a little longer. The orc 55 has the 
{maileſt 
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ſmalleſt bones. Which diſpoſition is the beſt 
contrivance for holding the largeſt bodies; be- 
cauſe the longeſt fingers are applied to the 
middle largeſt periphery of fuch ſubſtances as 
are of a ſpherical figure (a). 

The ufes of all the parts of our fuperior ex- 
tremities are ſo evident in the common actions 
of life, that it is needleſs to enumerate them 

here; and therefore I ſhall proceed to the laſt 
part of the ſkeleton. Only, leſt I ſhould ſeem 
to have forgot the imall bones at the joints of 
the hand, I defire now to refer to the deſcrip- 
tion of them, under the Common title of /e/a» 
-noid bones, which 1 have placed alter the bones 


of the feet. 


Or Tug INFERIOR EXTREMITIES. 


HE IJNFERIOREXTREMITIES 
depend from the acetabula of the of/a 
innominata ; are commonly divided into three 

parts, viz, the thigh, leg, and foot. 
The THICAHX* has only one bone; which 
is the longeſt of the body, and the largeſt and 
ſtrongeſt of any of the cylindrical bones. The 
ſituation of it is not perpendicular: for the low. 
er end is inclined conſiderably inwards ; ſo that 
the knees are almoſt contiguous, while there is 
à conſiderable diſtance between the thigh-bones 
above: which is of good uſe to us, ſince ſuffici- 
ent ſpace is thereby left for the external parts of 
genes 


(a) Galen de uſu part. lib. 1. cap. 24. 
/ * 
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generation, the two great cloacæ of vrine and 
Jeces, and for the large thick muſcles that 
move the thigh inwards: and at the ſame time 
this ſituation of the thigh-bones renders our 
progreſſion quicker, ſurer, ſtreighter, and in 
leſs room; tor had the knees becn at a greater 
diſtance from: each other, we mult have been. 
obliged to deſcrive lome part of a circle with 
the trunk of our body in making a long ſtep, 
and, when one leg was raiſed from the ground, 
our center of gravity would have been too far 
from the bale of the other, and we ſhould con- 
ſequently have been in hazard of falling; fo 
that our ſteps would neither have been ſtreigh: 
nor firm; nor would it have been poſſible to 
walk in a narrow path, had our thigh-bones 
been otherwiſe placed. In conſequence, how- 
ever, of the weight of the body bearing. ſo ob- 
liquely on the joint of the knee, by this fitua- 
tioa of the thigh- Domes, weak ricketty chil- 
dren become in-knee'd. | 
The upper end of the hk bone is not 
continued in a ſtreight line with the body of 
it, but is ſet off obliquely inwards and upwards; 
whereby the diſtance here between. theſe two 
bones at their upper part is conſiderably in— 
creaſed This end is formed into a large 
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ſmooth round head“, which is the greater por- 
tion of a ſphere une qually divided. — Towards 
its lower internal part a round rough ſpongy pit 
is obſervable, where the ſtrong ligament, com- 
monly,- but unjuſtly, called the round one, is 
fixed, to be extended from thence to the lower 
internal - 


— 


Vextebrum. 
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internal part of the receiving cavity, where it 


is conſiderably broader than near to the head 
of the thigh bone. The ſmall part below 
the head, called the cervix, of the os femorts, 
has a great many large holes into which the 
fibres of the ſtrong ligameat, continued from 
the capſular, enter, and are thereby ſurely uni- 
ted to it; and round the root of the neck, 
where it riſes from the bone, a rough ridge is 
found, where the capſular ligament of the ar- 
ticulation itſelf is connected Below the 
back-part of this root, the large unequal pro- 
tuberance called trochanter major , ſtands 
out; the external convex part of which is diſ- 
tiaguiſhed into three different ſur faces, where- 
of the one on the fore- part is ſcabrous and 
rough, for the inſertion of the glutæus mini- 


mus; the ſuperior one is ſmooth, and has the 


glutæus medius inſerted into it; and the one 
behind is made flat and ſmoooth by the tendon 
of tle gluteus maximus paſſing over it. The 
upper edge of this procels is ſharp and pointed 
as its back-part, where the glutæus medius is 
axed ; but forewards it is more obtuſe, and has 
two ſuperficial pits formed in it: Into the ſupe- 
rior of theſe, rhe piriformis is implanted z and 
the obturator internus and gemini are fixed into 
tne lower one.—— From the backmoit promi- 
nent part of this great frechanter, a rough 
ridge runs backwards and dowawards, into 
which the guadratus is inſerted. In the 
deep hollow, at the internal upper fide of this 
ridge, the obturator externus is implanted, 
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More internally, a conoid proceſs, called tr. 
chanter minor *, riſes for the inſertion of the 
muſulus F/ras, and iliacus internus, and the 
pectineus, is implanted into a rough hollow be- 
low its internal root. The mufcles inſerted 
into thefe two proceſſes being the principal in- 
ſtruments of the rotatory motion of the thigh, 

have occaſioned the name of frochanters to the 
proceſſes. The tendons that are fixed into 
or paſs over the great frochanter, cauſe bruiſes 


by falls on this part to be attended with great 


pain and weakneſs of the limb, which gene- 
rally remain long. 

The body of the os /emoris is convex on the 
fore-part, and made hollow behind, by the 


action of the muſcles that move it and the 


leg, and for the eonveniency of fitting, with- 
out bearing too much on theſe muſcles; and 
probably the weight of the legs depending 
from the thighs in that poſture contributes 
to this curvature. The fore part of the 
thigh-bone is a little flatted above by the be- 
ginning of the cruræus muſcle, as it is alſo be- 
low by the ſame muſcle and the rectus. 
Its external ſurface is likewiſe made flat below 
by the vaſtus externus, where it is ſeparated 
from the former by an obtuſe ridge. The 


vaſtus internus depreſſes a little the lower part 


of the internal ſurface The poſterior con- 
cave ſurface has a ridge riſing in its middle com- 
monly called linea aſpera, into which the tr:ceps 
is inſerted, and the ſhort head of the biceps flex- 
or tibia riſes from it. At the upper part of 
it the medullary veſſels enter by a ſmall hole 


that 
*.Rotator minor. 
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that runs obliquely upwards.—A little above 
which there is a rough Va or two, where the 
tendon: of the glutgus maximus is fixed. 
The lower end of the linea aſpera divides into 
two, which deſcend towards each ſide.— The 
wo vai mulcles have part of their origin 
from theſe ridges; and the long tendon of 
the triceps is fixed to the internal, by means 
of part of the faſcia aponeurotica of the thigh. 
| —— Near the beginbing of the internal ridge, 
there is a diſeontinuation of the ridge, where 
the crural-artery paſſes through the aponeurofes, 
— Between ' theſe two rough lines, the bone 
is made flat by the large blood veſſels and 
nerves which paſs upon it; and near the end 
of each of theſe ridzes, a ſmall ſmooth protu- 
berance may often be remarked, where the two 
heads of the external gaftrocnemius muſcle take 
their rite, and where ſeſamoid bones are ſome- 
times found (a); and from the fore-part of the 
internal tubercle, a ſtrong ligament is extended 
to the inſide of the #1614. . 

The lower end of the os femoris is larger 
than any other part of it, and is formed into 
a great protuberance on each fide, called its 
condyles ; between which a conſiderable cavity 
is found, e'pecially at the back part, in which 
the crural veſſels and nerves lie immerſed in 
fat. The internal condyle is longer than 
the external, which muſt happen from the 
oblique poſition of this bone, to give leſs ob- 
liquity to the leg Each of theſe proceſ- 
ſes ſeems to be divided in its. plain tmooth 
ſurface, The mark of diviſion on the exter- 

; nal 


(2) Veſal. lib, 1. cap. 28. & 30. 
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nal is a notch, and on the internal a ſmall pro- 
tuberance, The fore- -part of this divifion, on 
which the rotula moves, is formed like a pul- 
ley, the external ſide of which is higheſt. —— 
Behind, there are two oblong large heads, 
whoſe greateſt extent is backwards, for the 
motion of the tibia; and from the rough ca- 
vity between them, but near to the baſe of the 
internal condyle, the ſtrong ligament com- 
monly called the cro/s one, has its riſe. A 
little above which a rough protuberance gives 
inſertion to the tendon of the friceps.— 
The condyles, both on the outer and inner 
ſide of the knee are made flat by the muſcles 
paſſing along them. On the back- part of the 
internal, a, ſlight depreſſion is made by the 
tendons of the gracilis and ſartorius; and on 
the external ſuch another is formed by the 51 
ceps flexor cruris; behind which a deep /n is 
to be obferved, where the popliteus muſcle has 
its origin — From the tubercle 19mediately 
before this cavity, a ſtrong round ligament 
goes cut to the upper part of the Abula. 
Round this lower end of the thigh bone, large 
holes are found, into which the ligaments for 
the ſecurity of the joint are fixed, and blood- 
veſſels Py to the internal ſubſtance of the 
bone. | 

All the pr oceſſes of the femur are carti- 
laginous in new-born children, and afterwards 


become ſmall apophy/es, with large epiphy- 


ſes. | 
The thigh- -bone being articulated above with 


the acetabulum of the da innominata, which 
affords its round head a ſecure and extenſive 
* 
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lay, can be moved to every ſide; but is re- 
{irained in its motion outwards, by the high 
brims of the cavity, and by the raund liga- 
ment; for otherwite the head of the bone 
would have been frequently thruſt out at the 
breach of the brims on the infide, which al- 
lows the thigh. to move conſiderably inwards. 
— — Lhe body of this bone enjoys little 
or no rotatory motion, though the head moſt 
commonly moves round its own axis; becauſe 
the oblique progreſs of the neck and head 
from the bone is fuch, that the rotatory mo- 
tion of the head can only bring the body of 
che bone forewads and backwards: Nor is this 
head, as in the arm, ever capable of being 
brought to a ſtreight direction with its body; 
ſo far however as the head can move within 
the cavity backwards aad forcwards, the reſt ot 
the bone may have a partial rotation, ——— 
When the thigh bone reſiſts the actions of 
its muicles more than the trunk of the body 
can then do, as in ſtanding, theſe muſcles have 
their effect onthe trunk, cauſing it to bend fore- 
ward, raiſing it up, incliniog 10 to the one or 
the other fide, twiſting it obliquely, Sc. Which 
the rulling of the acetabuia ot the ofa in nomi- 
nata on the round heads of the t thigh-bones is 
well fitted for. — The os femoris is articu- 
—_ below to the tibia and rotula in the man- 
ner afterwards to be deſcribed. _ | | 
The nearneſs of the ſmall neck to the round 
head of the thigh bone, and its upper end be- 
ing covered with very thick muſcles, make 
greater difficulty in diſtinguiſhing between a 
. luxation 
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luxation and fracture here, than in any other 
Part of the body. _ 
The LEG * is compoſed, acording to the 
common. account, of two bones, tibia aud f. 
4 bula, thouph it ſeems to have a very good title 
to a third, the rotula; which bears a ſtrong a- 
nalogy to the s/zcranon of the ulna, and moves 
always with the other two. | 
TIBIA I, fo called from its been blame to 
an old muſica] pipe or flute, is the long thick 
triangular bone, ſituated at the internal part of 
the leg, and continued in almoſt a ſtreight line 
from the thigh-bone. 
The upper end of the tibia is large, bul- 
bous, and ſpongy, and is divided into two 
cavities, by a rough irregular protuberancef, 
which is hollow at its moſt prominent part, 
as well as before and behind. Ihe anterior 
of the two ligaments that compoſe the great 
croſs one, is inſerted into the middle cavi- 
ty, and the depreſſion behind receives the 
poſterior ligament, The two broad cavi- 
ties at the fides of this protuberance are 'not 
equal; for the internal is oblong and deep, 
to receive the interval condyle of the thigh- 
bone: while the external is more {ſuperficial 
and rounder, for the external rondyle. . 
In each of theſe two cavitics of a recent ſub- 
ject, a ſemilunar cartilage is placed, which is 


thick at its convex edge, and becomes gra- 
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(ually thinner towards the concave or interior 
edge. The middle of each of theſe car- 
tilages is broad, And the ends of them turn 
narrower and thinaer, as they approach the 
middle protuberance of the 7:b7a. The 
thick convex edge of each cartilage is con- 
nected to the capſular and other ligaments of 
the articulation, but ſo near to their riſe from 
the tibia, that the cartilages are not allowed 
to change place far; while the narrow ends 
of thz cartilages becoming almoſt hgaments, 
are fixe] at the inſertion of the ſtrong croſs 
ligament into the fibia, and ſeem to have their 
ſobſtance united with it ; therefore a circular 
hole is left between each cartilage and the li- 
gament, in which the moſt prominent convex 
part of each condyle of the thigh-bone moves. 

Ihe circumference of theſe cavities is 
rough and unequal for the firm connection 
of the ligaments of the joint. ——[mmedi-. 
ately below the edge at its back-part, two. 
rough flatted protuberances ſtand out: Into the 
internal, the tendon of the /emimembranc/us 
muſcle is inſerted; and a part of the croſs li- 
gament is fixed to the external -— Onth 
outſide of this laſt tubercle, a ſmooth lightly. 
hollowed ſurface is formed by the action of the 
Poplitæus muſcle. 

Below the fore-part: of the upper end of 
the tibia, a conſiderable rough protuberance - 
* riſes, to which the ſtreng tendinous liga 
ment of the retula is fixed. —On the internal 
ide of this, there is a broad ſcabrous flightly- - 

A a 2 hollowed * 


* Axrixvntier, anterior tuber. 
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hollowed ſurface, to which the internal long 
ligament of the joint, the aponeuroſts al the 
mafius internus, and the tendons of the /emi- 
nervsſus, gracilis, and ſar tarius, are fixed. 
The leech part of this ſurtace is therefore the 
place where the 74972 ought to be ſawed thro? 
in an amputation, fo as not to have too Bess 
and troubleſome a ſtump, and, at the fam 
time, to preſerve its motions, by ſaving the 8 
per muſcles. Below the external edge Or 
the upper end of the tibia, there is a circular 
flat ſurface, covered in a recent fubj2& with 
cartilage, for the articulation of the fibuta ; 
—between which and the anterior knob, 
there is a rough hollow from which the 7:6:a/:s 
anticus, and extenſar digitorum longus, take 
their origin. — From the ſmooth flat ſur- 
face, a ridge runs obliquely downwards and 
inwards, to give riſe to part of the ſo/pus, tibi- 
alis poſticus, and flexor digitorum longus, and in- 
ſertion to the aponeuroſis s of the ſemimembrano- 
ſus which covers the popliteus, and to tome of 
the external fibres of this laſt named muſcle. 
At the inſide of this ridge an oblique 
plain ſurface is left, where the greateſt part 
oithe muſculus poplitæus is inferted. The 
remaining body of the 77674 is triangular.—— 
The anterior angle is very tharp, and is com- 
monly called the /pine or /b *. "Pais, ridge 
is not ſtreight; but turns firit inwards, then 
outwards, and lait * inwards again — '] he 
plain internal {ide is froth and equal, being 
little ſubjected to the actions of muſcles; but 
the 


* Azo3z, ſpina, crea, linea prima tibiz, avgu!us 
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the external fide is hollowed above by the 
tzibialis anticus, and below by the extenſor 
Jigitorum longus and extenſor pollicis longus. 
The two angles behind theſe ſides are 
rounded by the action of the muſcles ; the po- 
tcrior fide compreheaded between them is 
not io broad as thoſe already mentioned, but is 
more oblique and flatted by the action of the 
tibiulis poſticus and flexor digiterum longus. 
Some way above the middle of the bone 
tice internal angle terminates, 'aad the bone is 
made round by the preſſure of the muſculus 
[4/245.— Near to this, the paſſage of the medul- 
lary velicls is ſcen Ganting obliquely down- -- 
wards, | + 

The lower end A the tibia is made hollow, 
but fo as a ſmall protuberance riſes in the 
middle. — ſhe internal fide of this cavity, 
which is {nooth,: and, in a recent ſubject, 
is covered with cartilage, is produced into a 
conſiderable proceſs, commonly nam<d mal- 
leclus internus “*; the, point of which is divi- 
bed by a notch, and trom it Igaments are 
ſent out to the foot, We oughi to obſerve 
here, that this internal malleclus is ſituated 
more forewards than the internal condyle of 
the upper end of this bone; which is neceſſary 
to be remembered in reducing a fracture of 
the leg (a). The cxternal ſide of this end 
of the tibia has a rough irregular ſemiiunar ca- | 

| 7 | AST | vity * 4 


* E@vpey, 5e, talus, clavicula, clavilla interior, 
claviila Jomeſtica. 


. (a) Winſlow, Expoſition anatomique, des os ſecs, ſect; -- 
65. ; | 
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vity formed in it, for receiving the lower end 
of the fbula.——The poſterior ſide has two 
lateral grooves, and a ſmall middle proiube- 
rance, In the internal deprefiton, the ten- 
dons of the muſculus tibialis poſticus and flexor 
digitorum l5ngus are lodged; and in the exter- 
nal, the tendon of the Hex: r /ongus pollicis 
plays. From the middle protuberance, liga- 
mentous ſheaths go out, for tying dowa theſe 
tendons. 

The articulations and motions of the Tibia. 
ſhall be explained, after all the three bones of 
the leg are deſcribed. 

Both the ends of the tibia are wt. 
at birth, and become atterwards  epiphy- 


}es. 


FIBU L A * i; the ſmall long bone, placed 


on the outfide of the. leg, oppolite ro the ex- 


ternal angle of the 7i6bta; the thape of it is ir- 


regularly triangular. 

The head of the fouls bas a ſuperlic ial cir- 
cular cavity formed on its ape vw hich, 1 in a 
recent ſubject, is covered with a cartilage, but 
ſo cloſely connected to the tibia by ligaments, 
as to allaw only a ſmall motion backwards and 
fore wards. This head is protuberant and 


rough on its outfide, where a tog round li- 


gament and the muſculus biceps are inſerted; 
and, below the back-part of its internal fide, 


. tubercle may be remarked, that gives riſe 


to the ſtrong tendinous part of the eu 
muſcle. 


The 


* IIæ HV peco », perone, focile minus, arundo mi- 
nor, canna minor cruris, ſura, radius. 
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The body of this bone is a little crooked 
inwards and backwards, which figure is ow- 
ing to the actions of the muſcles; but is ſtill 
further increaſed by nurſes, who often hold 
children careleſsly by the legs. The ſharp- 
cit angle of the fibula is forewards, on each 
tide of which the bone is conſiderably but 
nnequally depreſſed by the bellics of the ſe- 
veral muſcles that riſe from, or act upon it; 
and, in old people, theſe muſcles make di- 
ſtinct ſiguoſities for themſelves.— The ex- 
wo furface of the fibula is deprefſ:d oblique- 
ly from above downwards and backwards, b by 
the two perongi. its internal ſurface is 
unequ: ally divided into two narrow longitudinal 
plans s, by an oblique ridge extended from 
the upper part of the anterior angle, to join 
with the lower end of the internal angle. 
10 this ridge the ligament ſtretched between 
12 two bones of the leg is connected. — 
"The anterior of the two planes 1s very nar- 
row above, where the extenſor longus digi- 
forum and extenſor longus pulicis ariſe from 
it; but is broader below, where it has the 
print of the nonus Veſala-—— The poſterior 
plane is broad and hollow, giving origin to 
the larger ſhare of the fibialis poſticus,——— 
The internal angle of this bone has a tendi- 
nous membrane fixed to it, from which fibres 
of the flexor digitorum Lingus take their riſe. 
—-—'fhe poſterior ſurface of the Zbula is 
the plaineit and ſmootheſt, but is made flat 
above by the /o/2us, and is hollowed below by 
the flexor pollicis lingus. -—In the middle of 

this. 
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this ſurface the canal for the medullary veſI:ls - 
may be ſeen iſanting downwards. 

J have taken particular notice of the en- 
try and direction of the medullary veſſels of 
the large bones of the extremities (a); be— 
cauſe, in ſeveral chirurgical caſes, a ſurgeon, 
who is ignorant of this, may do miichicf to 
his patient. Thus, for cxample, if theſe vel-. 
ſels are opened very near to their entry into 
the bone, or while they are in the oblique 
paſſage th: ough it, an obſtinate hæmorrhagy may 
enſue: For the arterics being connected to the 
bony paſſage, itypiics, and other like cor- 
rugators, are vainly applied; comp:clling in— 
ſtruments can do no fervice, and ligatures can- 
not be employed.— There ſeems to be a par- 
ticular deſign in the contrivance of theſe ca- 
nals; thoſe in the os humeri, tihia, and jfibu- 
la, running obliquely downwards from their ex- 
ternal entry; whereas in the radius, ulna, 
and 0s femeris, they ſlant upvards, WE ereby 
the arterics and nerves which are ſcor into 
theſe three lift bones, muſt ſuffer a conſiders 
able reflection before they cor e at the cancelli. 
The reaſon of this divertity may perhaps be, 
that the arteries which are fo ſinall within the 
bones as to have no ſtrung contrattiic propels 
ling force in their coats, and where they are 
not aſſiſted by the action of any moving neigh- 
bouring organ, fhouid have, at eaſt in their 
paſſage through the bone, a favourable decent 
for their liquids: Which, it is evident, they 
have in the deſcending oblique paſſages formed. 
for them in the firſt claſs of bones, to wit, the 


60S 


(a). Havers, Oſteolog. nov. diſc..1. p. S , 
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05 lameri, tibia, and fibula which are gene- 
rally depending ; and they alſo moſt frequently 
acquire the like advantage in the radius, ulna, 
and 6 ſe noris, becauſe the hand, in the moſt 
natural poſture, is higher than the . elbow ; 
and when we ſit or lie, the lower end of the 
thizh bone comes to be at leaſt as high raiſed 
az the upper. In ſtanding and walking, or 
when the arms are moved, the blood muſt in- 
deed aſcend as it paſſes through the bones of 
the fore-arm and thigh ; but the prefſure of 


the muſcles, then in action, on the veſſels, 


before they enter the bones, is ſufficient to 
compenſate the diſadvantage of their courſe. 
This reaſoning ſeems to be fill enforced, by 
oblerviog, that this paſſage is always nearer 
the upper than the lower ends of theſe 


bones. 


The lower end of the fibula is extended 
into a:{pongy oblong head, on the infide of 
which is a- convex, irregular and frequently 
a ſcabrous ſurface, that is received by the 
external hollow of the tibia, and ſo firmly 
Joined to it by a very thin intermediate car- 
tilage and ſtrong ligaments, that it ſcarce can 
move.—Below this; the fibula is ſtretched out 
into a coronoid proceſs, that is ſmooth, covered 
with cartilage on its internal fide, a 13 there 
contiguous to the outſide of the firſt bone of the 
foot, the aſtrapalus, to ſecure the articula- 
tions This proceſs, named matleclus, externus, 
being fituared farther back than the internal 
malleglus, and in an oblique direction, obliges 
us naturally to tura the fore-part of the foot 

outwards 


* 
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outwards (a). At the lower internal part of 
this procels, a ſpongy cavity for mucileginous 
glands may be 1emirked; from its point li— 
gaments are extended ro the aftragalus, os 
clacts, and os naviculare, bones of the foot; 
and from its inſide ſhort ſtrong ones go out 
to the aftraga'us. On the back- part of it a 
ſinuoſity is made by the tendons of the pe- 
rongi muſcles. When the ligament ex- 
tended over theſe tendons from the one fide 
of the deprefiion to the other is broke, ſtretch- 
ed too much, or made weak by a ſprain, the 
tendons freque otly ſtart forewards to the out- 
fide of the fbula. 

The conjunction of the upper end of is 
fibula with the tibia is by tain ſurfaces tip- 
ped with cartilage, and at its lower end the 
cartilage ſeems to glue the two bones together, 
not, however, fo firmly in young people, but 
that the motion at the other end of fuch a 
long radius is very obſcrveable.—In old ſub- 
jects I often ſee the two bones of the leg grown 
together at their lower ends. | 

The principal uſe of this bone is to afford 
origin and inſertion to muſcles ; the direction 
of which may be a little altered on proper oc- 
caſions, by its upper part ſhuMing backwards 
and forewards.—lt likewiſe helps to make the 
articulation of the foot more ſecure and firm. 
The ends of the tibia and fibula being 
larger than their middle, a ſpace is here left, 
which is filled up with ſuch another ligament 


as I deſeribed extended between the bones of 
T0 


(a) Winſlow, Memoires de Pacad. des ſeicnces, 1522 
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the fore · arm; and which is alſo diſcostinued at 
its upper part, where the tibialis anticus imme- 
diately adheres to the /olaus and tibialis peſti- 
cus; but every where cl: it gives origin to 
muſcular fibres (a). 

Both the ends of this bone are cartilaginous 
in a ripe child, and aſſume the form of appen- _ 
dices betore they are united to its body. 

ROTUL A * is the ſmall flat bone ſituated 
at the fore part of the joint of the kncee.- 
Its ſhape reſembles the common figure of the 
heart with its point downwards. The ante- 
rior convex ſurface of the rotula is pierced by 
a great number of holes, into which fibres of 
the ſtrong ligament that is ſpread over it, en- 
ter. Behind, its ſurface is ſmooth, covered 
with cartilage, and divided by a middle convex 
ridge into two cavities, ot which the external 
is Iargeſt; and both are exactly adapted to the 
pullcy of the os femoris, on which they are 
placed in the moit ordinary uuſtraining po- 
ſtures of the leg; but whea the leg is much 
bended, the rotula deicends far down on the 
condyles : and when the leg is fully extended, 
the rotula riſes higher, in its upper part, than 
the pulley of the thigh bone. The plain 
ſnooth ſurface is ſurrounded by a rough promi- 
nent edge, to which the capſulac ligament ad- 
heres : Below, the poiat of the bone is fca- 
b: ous, where the ſtrong tendinous ligament 
fron the tubercle of the tibia is fixed, — The 

upper 


(a) Weitbrecht, Syndeſmolog. p. 156. 

* ape 4 , 2 0 og, frieræris, x AR⁰αν,Üi 
deo, tetta, mala, genu, ſeutiſorme os cartilaginoſum, 
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upper horizonral part of this bone is flatted and 
vnequal, where the tendons of the extenſors 
of the leg are inſerted, 

The ſubſtance of the rotuluà is cellular, with 


very thin external firm plates: But then theſe 


cells are {o ſmall, and ſuch a quantity of bone 
is employed in their formation, that ſcarce any 
bone of its bulk is fo ſtrong. Beſides, it is co- 


verced all over with a thick ligament, (as it was 


obſeryed, that this fort of bones generally is), 
to connect its ſubſtance, and is moveable to 
one ſide or other; therefore is ſufficiently 
ſtrong to reſiſt the ordinary actions of the large 
muſcles that are inſerted into it, or any com- 


mon external force applied to it; while a fixed 


proceſs, ſuch as the olecranon, would not have 
been ſuſficient to bear the whole weight of our 
bodies, which frequently falls on it, and would 
have hindered the rotatory motion of the leg. 
Notwithfianding theſe precautions to preſerve 
this bone from ſuch injuries, yet I have ſeen a 
tranſverſe fracture in it, when, by the report 


of the patient, and of the people about him, 


and by the want of ſwelling, diſcolouring, or 
other mark of bruife or contuſion, it was plain 
the bone was broken by the violent ſtraining 
effort of the muſcles (a). Though my patient 
recovered the uſe of the joint of the knee, 
et I think it reaſonable to believe, that this 
ſort of fracture is commonly attended with 
diflicul:y of motion, after the broken parts of 


the rotula are reunited ; becauſe the callous 


matter probably extends itleit into the cavity 
of the joint, where it either grows to ſome of 
the 


(a) Sce Ruyſch. Obſerv. anat. chirurge obſ. z. 
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parts or makes ſuch an inequality on the ſurface 


of this bone, as does not allow it to perform the 


neceſſary motions on the condyles of the fermur®, 
At the ordinary time of birth, the'rotula is 


entirely cartilaginous, and fcarcely affumes a 


bony nature ſo ſoon as moſt epiphy/es do. 


The parts which conſtitute the joint of the 


nee being now deſcribed, let us examine what 
are its motions, and how perſormed. The 
two principal motions are flection and exten- 
ſion- la the former of theſe, the leg may 
be brought to a very acute angle with the 
thigh, by the condyles of the thigh-bones 
being round and made ſmooth far backwards. 
In performing this the rotula is pulled down 
by the tibia. Whea the leg is to be extend- 


cd, the retula is drawn upwards, conſequent- 
ly the tibia forewards by the exten/or mulcles ; 
which, by means of the protuberant joint, and 


of this thick bone with its ligament, have in 
effect the chord, with which they act, fixed to 
the tibia at a conſiderable angle, therefore act 
with advantage; but are reſtrained hom pulling 


- the leg farther than to a ſtreight line with the 


thigh, by the poſterior part of the cr liga- 
ment, that the body might be ſupported by a 
firm perpendicular column : For at this time 
the thigh and leg are as little moveable in a 
rotatory way, Or tO cither ſide, as if they were 
one continued bone. But when the joint is 
2 little bended, the retula is not tightly braced, 
and the poſterior ligament is relaxed; there- 
fore this bone may be moved a little to either 
ſide, or with a ſmall rotation in the ſuperficial 
cavities of the fibia; which is done by the mo- 
tion of the external cavity backwards and fore- 

B b Wards. 


Pate, liv. 25. cap. 12 
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wards, the internal ſerving as a ſort of axis (a). 
Seeing then one part of the cro/s ligament is 
fituated perpendicularly, and the poſterior part 
is ſtretched obliquely from the internal condyle 
of the thigh outwards, that poſterior part of 
the cr ligament prevents the leg's being 
turned at all inwards ; but it could not hinder 

it from turning outwards almoſt round, was not 
that motion confined by the lateral ligaments 
of this joint, which can yield little. This ro- 
tation of the leg outwards is of good advantage 
to us in croſſing our legs, and turning out feet 
outwards, on leveral neceſſary occaſions ; tho? 
it is altogether fit this motion ſhould not be 
very large, to prevent frequent luxations here. 
While all theſe motions are performing, the part 
of the tibia that moves immediately on the con- 
dyles is only ſo much as is within the cartilaginous 
rings, which, by the thickneſs on their outlides, 
make the cavities of the fibia more horizontal, 
by raiſing their external fide where the ſfurface 
of the tibia ſlants downwards. By this means the 
motions of this joint are more equal and ſteady 
thin ethcrwile they would have been. The car- 
tilages being capable of changing a liule their 
ſituation, are fit for doing this good office in the 
motions and poſtures of the ember, and con- 
tribute to make the motions larger and quicker, 

On account of the very large ſurface of the 
bones forming the joint of the kuce, and the 
many ſtrorg ligaments connecting them Jux- 

ations ſeldom bappen here. But thele very li- 
gaments, the apo:euryjrs peiling over this joint, 
the quautity of fat and mucilaginous glands ne- 

| ccliary 
e) Winſlow, Expoſition anatomique du corps humain, 
traite des os ſecs, 5. 976. | 
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ceſſary for lubricating it, make it more ſubject 
to white-ſwellinzs, dropſies, and ſuch other 
diſorders, than any other joint of the body. 

The £09 T is divided, as well as the hand, 
into three parts, viz. farſus, metatarſus, and 
toe, In the defcripiiva of which, the ſeveral 
ſurfaces {hail be named, according to their na- 
tural ſituation, viz. the broad of the foot, 
ſhall be called ſuperior ; the ſole, inferior; the 
ſide on which the great toe is, internal; that 
where the lictie toe is, external. 

The tarſus conſiſts of ſeven ſpongy bones; 


to wit, the aſbragalus, os calcis, naviculare, 


cuboides, cunciforme externum, cuneiforme me- 
dium, and cunei/orme internum. 

The aſtragalus is the uppermoſt of theſe 
bones,—The os caicis is below the afiragalus, 
andis conſiderably prominent backwards beyond 
the other bones to form the heel. The 95 navi- 
culare is in the middle of the ijaternal ſide of the 
tarſus, — The os cuboides is the moit external of 
the row of four bones at its fore- part — The cs 
cuneiforme externum 1s placed at the inſide of the 
cuboid.— The cuneiforme medium is between the 
external and internal cuxcifcrm bones, and the in- 
ternal cuneiform is put at the internal ſide of foot. 

That the deſcription of thęſe boncs may not 
be immoderately ſwelled with repetition, I de- 
ſire, once for all, to obſerve, That wherever 


a ridge is mentioned, without a particular uſe 


afſigned, a ligament is underftood to be fixed 
to it; or where a ſpongy rough cavity, de- 
preſſion, or / is remarked, without naming 
its ule, a ligament is inſerted, and mucilagi- 
nous glands are lodged : For ſuch will occur 
in the detail of each of theſe bones, 

B b 2 | The. 
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The upper part of the aragalus + is formed 
into a large ſmooth head t, which is flightly 
kollowed in the middle; and therefore re- 
ſembles a ſuperficial pulley, by which it is fitted 
ro the lower end of the tibia. The internal 
ade of this head is flat and ſmooth, to play on 
the internal malledlus ——— The external fide 
has alſo ſuch a ſurface, but larger, for its arti- 
culation with the external malleolus.— Round 
the baſe of this head there is a rough Ve 
and, immediately before the head, as allo be- 
low its internal ſmooth ſurface, we find a con- 
ſiderable rough cavity. 

The lower ſurface of the 8 is divi- 
ded by an irregular deep rough Ja, which 
at its internal end is narrow, but gradually 
widens, as it ftretches obliquely outwards and 
forewards.— The ſmooth ſurface, covered with 
cartilage, behind this y, is large, oblong, 
extended in the tame oblique ſituation with the 
alla, and concave, for its conjunction with the 
95 calcis, The back part of the edge of this 
cavity is produced into two ſharp-pointed rough 
proceſſes, between which is a depreſſion made 
by the tendon of the e or pollicis longus. 
The lower ſurface before the foſſa is convex, 
and compoſed of three diſtinct ſmooth. planes, 
The long one behind, and the exterior or tho: t- 
eſt, are articulated with the heel-bone; while the 
internal, which is tbe moſt coavex of the three, 
refts and moves upon a cartilaginous ligament, 
that is continued from the calcaneum to the vs 
feaphoides. Without which ligament, the a- 

| firacalus 
+ Azpros, talus, daliſtz os, malleolus, chaib, quatrio, 
as ſefſariz, claviculz, nucif, rme. 
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fragalus could not be ſuſtained, but would be 
pre ted out of its place by the great weight it 
ſuppor ts, and the other bones of the tarſus 
would be ſeparated, Nor would a bone be fit 
here, becauſe it muſt have been thicker than 
could conveniently be allowed; otherwiſe it 
would break, and would not prove ſuch an eaſy 
bending baſe, to leſſen the ſhock-which is given 
wy the body in leaping, Tunning, &c. 
he forc-part of this bone is formed into a 
convex oblong ſmooth e called byſome its 
proceſs, which is received by the or naviculare. 
ound the root of this head, eſpecially on the 
upper ſurtace, a rough fa may ve remarked. 
The ragalus is articuiatzd above to the fi- 
bia and ſibua, which together form one cavity. 
Though, in this art! iculatioa, the bones have 
prominencies and cavities ſo ſmall, as might 
allow motions in all: Zircctioas; ; yet the flection 
and cxtenfinn are the molt conſiderable, the 
other motioas being confines 27 the malledli, 
and by the ſtrong liga ments wiich go out from 
the points of theſe eee t the aſtragalus 
and o calcis— When the foot is bended, fo far 
as it is commonly hen we ſtand, no Jatcral or 
rotatory motion is allowed in this joint; for 
then the head of the affragalius is ſunk deep 
between the malleoli, and the ligaments are 
tenſe; but when the foot is extended, the 4- 
ſtragalus can move a little to cither fide, and 
with a ſmall rotation. By 0 contrivance 
the ſoot is firm, when the weight of the bo- 
dy is to be fupported on it; and when a foot is 
raiſed, we are at liberty to direct it ve exactly 
to the place we intend next to ſtep ©. un. -The 
aftragalus is joined below, to the os c i and 
before, to the os navicuiare, in — 5 manner to 
1 | be 
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be explained, whert. theſe bones are deſcribed. 
A conſiderable ſhare of this bone is offitied 
in a new born infant. 
Calcaneum * is the largeſt. bone of the ſeven, 
—— Behind, it is formed into a large knob, 
commonly called the heel: The ſurface of 


which is rough behind, where the t2ndo Achillis 
is inſerted into it ; ind 2bove, ir is hollow and 


ſpongy. Farther forewards, on the upper ſurface 
of the calcaneum, there is an irregular oblong 
ſmooth convexity, adapted to the concavity 
at the back part of the affragalius : And beyond 
this a narrow 72/2 is ſeen, which divides it from 
two {mall concave ſmooth ſurfaces, that are 
joined to the fore-part of the aftragalus, —— 
Behind the poſterior of theſe ſmooth een 
which is the largeſt, a ſmall ſinuoſity is made by 
the tendon of the flexor digitorum longus. 
at the fore part of which a ſmall rough pro- 
tuberance appears, that gives riſe to the mu/- 
culus extenſor digitorum brevis. 

The external ſide of this bone is flat, with 
a ſupeificial e running horizontally, in 
which the tenden of the muſculus peroneus 
longus is lodged. The internal ſide of the 
heel-bone is hollowed, for lodging the origin 
of the maſſa cornea Fac. Sylvi, and for the 
ſafe paſſage of tendons, nerves, and arteries, 
Under the ſide of the internal ſmooth. 
concavity, a particular groove is made by the 
tendon of the flexor pcllicis longus, and from 
the thin protuberance vn this internal fide, the 
cartilaginous ligament that ſupports the ra- 
galus, goes out to the 65.n:zviculare ; on which 


ligament, and on. the edge of this bone to 


which it is fixed, the groove is formed for the 


| | tendon . 
ky Os calcis, FTipye,. calcar pedis. . 
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tendon of the „e xor digitorum profundus. 
The lower furface of this bone is preſſed flat 
at the back -· part, by the weight of our bodies; 
and immediately before this plane, there are 
two tubercles, from the internal of which the 
muſculus abductor pollicis, flexor digitorum ſub- 
limis, as alſo part of the aporenre/ts plantaris, 
and of the abducter minims.. digiti, have their 
origin; and the other part of the abducter mi- 
nimi digiti and aponeureſis plantaris riſes from 
the external. Before theſe protuberances 
this bone is concave, for lodging the flexor 
muſcles; ard at its fore-part we may. obſerve a 
rough depreflion, from which, and a tubercle 
behind it, the ligament goes out that prevents 
this bone to be ſeparated from the os cubordes. 
The fore-part of the os cazcts is formed into 
an oblong pulley-like ſmooth furface, which is 
circular at its upper external end, but is point- 
ed below. This ſmooth furface is fitted to the 
65 cub sides. | 
Though the ſarfaces by which the aſtragalus 
and os calcis are articulaicd, ſeem fit enough 
tor motion; yet the very ſtrong ligaments by 
which theſe bones are connected, prevent it, and 
render this principal part of our baſe, which 
reſts on the ground, to vit, the os calcis, firm. 
A large ſhare of the heel-bone is offified at 
the ordinary time of birth, and the large 
knob appears afterwards in form of an epiphy/e. 
Os naviculare *, is ſomewhat circular, —— 
It is formed into an oblong. congavity be- 
hind for receiving the anterior head of the. 
aftregalus.—— —On the upper ſurface there 
is a rough foſſa. — Below, the os naviculare + 
is very unequal and rough; but hollow for 


AExuqeesdus, os eymbæ. 
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the fafery of the muſcles. On its infide. 
a large knob riſes out, from which the 
abductor pollicis takes in part its origin, 
the tendon of the tibialis policus is infert- 
ed into it, and to it two remarkable liga— 
ments are fixed; the firſt is the ſtrong one, 
formerly mentioned, which ſupports the 
aſtragalus; the feco! ad is ſtretched from this 
bone oblique ely croſs the foot, to the meta- 
tarſal bones of the middle toe, and of the 
toe next to the little one. On the out- 
ſide of the ed naviculzre there is a ſemicircular 
{ſmooth ſurface, where it is joined to the © 
cuooides. The fore-purt of this bone is all 
covered with cartilage, and is divided into three 
ſmooth planes, fitte q to the three n cuneiformia. 

The es navicu/are and aftragalus are joined 
as a ball and ſocket, and the naviculare. 
moves in all directions in turning the toes in- 
wards, or in railing or depreſſing either {ide of 
the foot, though the motions are greatly re- 
ſtrained by the ligaments which connect this 
to the other bones of the tarſus — A weakneis 
of theſe ligaments cauſes ſometimes an unnatu- 
ral turn of the fore-part of the tqot iawards, 

The os * a anna is Wholcly cartilaginous in 
a new. bora infant. 

OS CUBOTIDES® is a very irregular 
cube. Behind, it is formed into an oblon 
unequal concavity, adapted to the fore-part 
of the os calcis. On its internal fide, there 
is a ſmall ſemicircular ſmooth cavity, to join 
the os naviculare—lmmedi zi: Iy befcre which, 
an oblong ſmooth plane is made by the vs. cu- 
neiforme externum. Below this the bone is 

hollow 


* ToaupepPon, cubiforme, quadratum, grandiaeſum, 
rarium, teſſar, multiforme. 
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hoilow and rough, Oa the internal tide of 
the lower ſurface, a round protuberance and 
et are found, where the muſculus abductor 
hallicis has its origin. On the external fide of 
this ſame ſurface, there is a round knob, cover- 
cd with cartilage; immediately before which, 
a ſmooth fof/a may be obſerved, in which the 
tendon of the peronæus primus runs obliquely 
croſs the foot; and oa the knob, the thin flat 
cartilage proper to this muſcle plays; in place of 
which ſometimes a bone is found: More exter- 
nally than the knob, a rough hollow ismade, for 
the ſtrong ligaments ſtretched bewixt this bone 
and the os calcit.— Before, the ſurface of the 
0s cubotdes is flat, ſmooth and ſlightly divided 
into two, planes, for ſuſtaining the os metatarſi 
of the little toe, and of the toe next to it. 

The form of the back · part of the os cubordes, 
and the ligaments connecting the joint there 
with the os calcis, both concur in allowing little 
motion in this part. | - 

The offification of this bone is fcarcely be- 
gun at the birth. | | 

Os cuneiforme externum *, if we regard its 
ſituation or medium by its bulk, is. much of the 
ſhape of a wedge, being broad and flat above, 
with long ſides running obliquely downwards, 
and terminating in a ſharp edge. The up- 
per ſurface of this bone is an oblong ſquare, 
— The one behind is nearly a triangle, but 
not compleat at the inferior angle, and is join. 
ed to the vs naviculare.—The external fide is 
an oblong ſquare divided as it were by a dia- 
gonal ; the upper half of it is ſmooth, for its 
conjunction with the os cubeides: The other 

18 
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Is a ſcabrous hollow, and in its ſuperior anterior 
ancle a ſmall ſmooth impreſſion is made by the 
67 metatarſi of the toe next to the little one.— 
The internal fide of this bone is alſo quadran- 
gular with the fore-part of its edge made flat 
and ſmooth by the os metatarſi of the toe next 
to the great one, and the back part is alfo flat 


and ſmooth where the os cuneiforme medium is 


contiguous to it. The fore part of this bone 
is an oblong triangle, for ſuſtaining the cs meta- 
tarſ: of the middle toe. 

Os cuneiforme medium, or minimum, 1s ſtill. 
more exactly the ſhape of a wedge than the 
former. Its upper part is ſquare ;—its in- 
ternal fide has a flat ſmooth ſurface above and 
behind, for its conjunction with the following 
bone; with a ſmall rough below; and a 
conſiderable ſhare of it is rough and hollow.— 
The external ſide is ſmooth and a little hollow- 
ed, where it is contiguous to the laſt deſcribed 
bone. — Behind, this bone is triangular, where 
it is articulated with the os naviculare ; and it 
is alſo triangular at its fore part, where it is 
contiguous to the os metatar/i of the toe next 
to the great one. | 

Os cuneiforme maximum or internum, differs. 
from the two former in its ſituation, which is 
more oblique than theirs. —Beſides, its broad 
thick part is placed below, and the ſmall thin 
point is above and outwards; while its under 


broad ſurface is concave, for allowing a ſafe 


paſſa ge to the flexors of the great toe, The 


ſurface of this c cunciforme behind, where it is 
Joined to the os naviculare, is hollow, ſmooth, 
and of a circular figure below, but pointed a- 
bove, — The external fide conſiſts of two 2 
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and» flat ſurfaces, whoſe direction is nearly at 
right angles with each other. With the poſte - 
rior, that runs obliquely from below forewards 
and upwards, the os cuneiforme minimum is join- 
ed; and with the anterior, whoſe direction is 
longitudinal, the os metatarſi of the toe next 
to the great one is connected, The fore- 
part of this bone is ſemilunar, but flat and 
ſmooth, for ſuſtaining the vs metatarſi of the 
great toe. — The internal fide is ſcabrous, . 
with two remarkable tubercles below, from 
which the mu/culus abductor pollicis riſes, and 
the tibialis anticus is inſerted- into its upper part. 

The three cuneiform bones are all ſo ſecu- 
red by ligaments, that very little motion is al. 
lowed in any of them, and they are cartilagi— 
nous in a Artus of nine months. ; 

Theſe ſeven bones of the tFar/us, when join- 


ed, are convex above, and leave a concavity be- 
low, for lodging ſafely the ſeveral muſcles, ten- 


doas, veſſels, and nerves that lye in the ſole of 
the foot. In the recent ſubject, their upper and 
lower ſurfaces are covered with ſtrong liga- 
ments which adhere firmly to them, and all the 


bones are ſo tightly connected by theſe and the 


other ligaments, which are fixed to the rough 
ridges and /of/e mentiuned in the preceeding 
deſcription ot the particular bones, that, not- 
withſtanding the many ſurfaces covere! with 
cartilage, ſome of which are of the form of 


the very moveable articulations, no more mo- 


tion is here allowed, than only to prevent too 


great a ſhock of the fabric of the body in walk- 


ing, leaping,.&z. by falling on too ſolid a baſe; 
which, if it was one continued bone, would like- 
wiſe be much more liable to be broken: and in 
oi der to make our foot accommodate itſelf to 

5 5 the 


CALLS p x s 7 5 

9 M4 a F þ a” 6 F Pp ». . a dy 

a} : - - 2 7 * * * * * N 4 2 1 82 8 
* . Ms a 4 " ” v7 - * 


VI eg? * 
e 
, 


Oz THe SKELETON. 


the ſurfaces we tread on, by becoming more or 
leſs hollow, or by raifing or depreſſing either 
ſide of it, as might be judged by what was faid 
of the particular bones, | 
Sprains here occaſion, as in the wriſt, great 
pain and obſtinate tumours, which too often 
cauſe carious bones. 
METATARSUS * is compoſed of five 
bones, which, in their general characters, a- 
gree with the metacarpal bones; but may be 
diſtinguiſhed from them by the following 
marks: 1. They are longer, thicker, and 
ſtronger. 2. Their anterior round ends are not 
ſo broad, and are leſs in proportion to their ba- 
ſes. 3. Their bodies are ſharper above and flat- 
_ ter on the ſides, with their inferior ridge incli- 
ned more to the outſide. 4. The tubercles æt 
the lower parts of the round head are larger. 
The firſt or internal metatarſal bone is eaſily 
diſtinguiſhed from the reſt by its thickneſs, —The 
one next to it is the longeſt, and with its ſharp 
edge almoſt perpendicular. The others are 
ſhorter and more oblique, as their ſituation is 
more external, Which gencral remarks, with 
the deſcription I am now to give of each, may 
tcach vs to diſtinguiſh them from each other. 
Os metatarſi poilicts is by far the thickeſt and 
ſtrongeſt, as 1 much the greateſt weight 
to ſuſtain. Its baſe is oblong, irregularly con- 
cave, and of a ſemilunar figure, to be adapted 
to the 9s cuneiferme maximum. The inferior 
edge of this baſe is a little prominent and 
rough, where the tendon of the perenæus pri- 
mus muſcle is inſerted. On its outfide an ob- 
* lique circular depreſſion is made by the ſecond 
meta- 
* £759, e., Planta, planum, veſtigium, ſolium, 
rectus, præcordium, pectuſculum. | : 
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metatarſal bone. — Its round head has gene- 
rally on its fore-part a middle ridge, and two 
oblong cavities, for the ofa /eſamotdea ; and on 
the external ſide a depreflion is made by the 
following bone. 

Os metatarſi of the ſecond toe, is the longeſt 
of the five, with a triangular baſe ſupported 
by the os cuneiſorme medium and the external 
ſide produced into a proceſs; the end of which 
is an oblique ſmooth plane, joined to the 
s cunel/orme externum.— — Near the 
internal edge of the baſe, this bone has two 
ſmall deprefions, made by the os cuneiferme 
maximum, between which is a rough cavity. 
—Farther forewards we may oblerve a ſmooth 
protuberance, which is joined to the forego- 
ing bone, On the outſide of the baſe are 
two oblong ſmooth ſurfaces, for its articula- 
tion with the following bone; the ſuperior 
ſmooth ſurface being extended longitudinally, 
and the inferior perpendicularly ; between 
which there is a rough fof/a 

Os metatarſi of the middle toe, is the ſecond 
in length. —lts bale, ſupported by the og cunei- 
forme externum, is triangular, but flanting out 

wards, where it ends in a tharp- pointed little 
proceſs ; and the angle below is not compleated. 

The internal fide of this baſe is adapted to 
the preceeding bone; and the external fide has 
alſo two ſmooth ſurfaces covered with car- 
tilage, but of a differeot figure; for the up- 
per one is concave, and, being round behind, 
turns ſmaller as it advances forewards ; and the 
lower ſurface is little, ſmooth, convex, and 
very near the edge of the baſe, 

Cs metatarſi of the fourth toe, is near as 
long as the former, with a triangular flanting 
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bafe joined to the os cuboides, and "PSs round 
at its external angle, having one hollqw ſmooth 
ſurface on the outſide, where it is preſſed up- 
on by the following bone, and two on the in- 
ternal fide, correſponding to the former bone ; 
behind which is a long narrow ſurface imprelſ. 
fed by the cs cuneiforme externum. 

Os metatarſi of the little toe, is the ſhorteſt, 
ſituated with its two flat fides above and below, 
and with the ridges laterally. The baſe 
of it, part of which reſts on the os cuboides, is 
very large, tuberous, and produced into a lon;- 
pointed proceſs externally, where part cf the 
abductor minimi digiti is fixed; and into its up- 
per part the peronæus ſecundus | is inſerted. | 
Its infide has a flat conoidal ſurface, where it is 
contiguous to the preceeding bone. 

When we ſtand, the fore-ends of theſe meta- 
tarſal bones, and the os calcis, are our ouly ſup- 
Porters; and therefore it is neceſſiry theyſhould 
be ſtrong, and ſhould have a confined motion. 

'The bones-of the TOES are much a-kin to 
thoſe of the thumb and fingers; particular- 
ly the two of the great toe are preciſely form- 
ed as the two laſt of the thumb ; only their 
poſition, in reſpect of the other toes, is not 
oblique; and they are proporitonally nauch 
ſtronger, becauſe they are ſubjected to a greater 
force; for they ſuſtain the force with which 
our bodies are puſhed forewards by the foot 
behind at every ſtep we make; and on them 
principally the weight of the body is ſupported, 
when we are raiſed on our tiptocs. 

The three bones in each of the other four 
tots, compared to thoſe of the fingers, differ 
from them in theſe par ticulats.— They are 


leſs, and ſmaller in proportion to their lengths: 
heir 
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——— Their baſes are much larger than their 
anterior ends : 'Their bodies are more. narrow 
above and below, and flatter on the fides,—— 
The firſt phalunx is proportionally much long- 
er than the bones of the ſecond: and third, 
which ere very ſhort. 

Of the four, the toe next to the great one, 
has the largeſt bones in all dimenſions, and 
more externally the toes are leſs, The little 
toe, and frequently that next to it, have the ſe - 
cond and third bones intimately united into one; 
which may be owing to their little motion and 
the great preſſure they are ſubjected to, | 

The toes are of good uſe to us in walking : 
for, when the ſole is raiſed, they bring our 
body, with its center of gravity, perpendicu- 
lar to the advanced foot. . 

The bones of the metatarſus and toes, arc 
in the ſame condition in children as thoſe of 
the metacarpus and fingers. 

The only bones now remaining to complete 
the deſcription of the ſkeleton, are the Knall 
ones, which are found at the joints of the fin- 
gers and toes, and in ſome other parts, called 

OSSA SESAMOIDE A, which are of very 
different figures and fizes, though they are ge- 
nerally ſaid to reſemble the ſeed of the ea - 
mum.—— They ſeem to me nothing elſe chan 
the ligaments of the articulations or the firm 
tendons of ſtrong muſcles, or both, become 
bony, by the compreſſion which they ſuffer. 
Thus the ſe/amoid bones at the beginning of the 
gaſtrocnemii muſcles, are evidently compoſed 
of the tendinous fibres only. —— Theſe, at the 
firſt joint of the great toe, are as plainly the 
ſame continued ſubſtance with the ligaments - 
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and the tendons of the adductor flexor, brevis, 
and abdudor, That which is ſometimes 
double at the ſecond joint of that toe, is part 
of the capſular ligament; and if we enume- 
rate the other /e/amoid bones that are at any 
time Tound, we may obſerve all of them form- 
ed in this manner, —Their number, figure, ſitu- 
ation, and magnitude, are ſo uncertain, that it 
were in vain to inſiſt on the differences of each; 
and therefore I ſhall only in general remark, 

1. That where ever the tendons and liga- 
ments are firmeſt, the actions of the muſcles 
ſtrongeſt, and the compreſſion greateſt, there 
ſuch bones are moſt commonly found, | 

2. That, ceteris paribus, the older the ſub- 
ject i is ia which they are ſought, their number 
is WE and their ſize is larger. 

. The more labour any perſon is inured to, 
he has, cteris paribus, the moſt numerous 
and. largelt ofa /eſmaidea, | 

However, as the two at the firſt joint of the 
great toe are much larger than any other, are 
early formed, and are ſeldom wanting in an 
adult, we may judge, that beſides the more 
. forcible cauſe of their formation, there ſhould 
alſo be ſome particular advantage neceſſary at 
this place, rather than elſewhere, which may 
poſſibly be, to allow the flexor muſcles to ſend 
their tendons along this joint, ſecure from 
compreſſion in the hollow between the two ob- 
long ſeſamoid bones; while, by removing theſe 
tendons from the center of motion, and giving 
them the advantage of an angle at their inſer- 
tion, the force of the muſclcs is increaſed, and 

hercfore the great ſuperincumbent weight of 


our body in progrefll on is more eaſily raiſed. 
| APPEN 
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Of the Marks of a FEMALE SKELETON: - 


O finith the deſcription of the bones, is 
generally to conclude the gſteclagy; but 


that no part of the ſubje&t may be left un- 


touched, I think it neceſſary to ſubjoin the diſ- 
tinguiſhing marks of the male and female 


ſkeletons; and have choſen to illuſtrate them 
principally i in the latter; becauſe women ha- 


ving a more delicate conſtitution, and affording . 


lodging and nouriſhment to their tender fetus 
/es, till they have fufficient ſtrength and firm- 


neſs to bear the injuries of the atmoſphere, and 


contact of other more ſolid ſubſtances, their 
bones are. frequently incomplete, and always 
ef a make in ſome parts of the body different 


from thoſe of the robuſt male; which agree to 
the deſcription already given, unleſs where the 
proper pecialities of the female were particu- - 


larly remarked z which could not be done in 
all places where they occur, without perplexin 
the order of this treatiſe: Therefore l choſe 


rather to {um thei up here by way of Appen ix. 
'Lhe cauſes of the following ſpecialities of 
the female bones may be reduced to theſe 


three: 1. A weak lax conſtituti- n. 2. A. 


dentary unactive life, iccr-afing that conſtitu- 


tion. 3. A Faber frame for being mothers... 
C- 3. £ The. 
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The bones of women are ſmaller in proporti- 
- on to their length than thoſe of men ; becauſe 
the force of their muſcles is not ſo great, nor is 
ſuch ſtrong external force applicd to them to 
prevent their ſtretching out in length. 

The depreſſions, ridges, ſcabrous ſurfaces, 

and other inequalities made by the muſcles, are 
not ſo conſpicuous in them; becauſe their 
muſcles are neither fo thick nor ſtrong, nor ſo 
much employed, to make ſo ftrong prints on 
their bones. 
Their 69 frontis | is more frequently divided 
by a continuation of the /azittal ſuture, which 
depends on the_firſt and fecoud general cauſes 
aſſigned above, for the ſpecialities in their 
bones; as will appear after. refleCting on the 
account given formerly of the middle internal 
ſpine of this bone. 

Their clawicles are leſs crooked +. becauſe 
their arms, have been leis forcibly pulled fore- 
wards, which in our European women, eſpe— 
cially thoſe of difiinetion, is more hindered by 
their garb. 

Their fernum is more raiſed by long carti- 
lages below, that the 7hirax migit be there 
widened in fome proportion to what it is ſhort- 
ened by the preſſure upon the diaphragm, when 
they are with child. 

The defect of bone, or the hole in the 
middle of the flernum, is ofteneſt found in 
them, to allow the paſſage of the mammary 
veſſels, ſay ſome; but, in my opinion, this 
is owing to a lax conſtitution, by which the 
oſſi fication is not ſo ſoon compleated as in men, 
where the action of the ſolids is vigorous, and 
cue circulation * che ſtuids is briſk; for a 

much 
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much ſmaller hole might have ſerved this pur- 


poſe; and the branches of the internal mam- 


mary veſſels which are ſent to the external 
parts of the thorax, do not paſs here, but be- 
tween the cartilages of the ribs, before theſe 
are joined to the fe num. 

The cartilago xiphoides, is oftener bifurcated 


in women than men, for the reaſon affigned 


in the preceeding paragraph, v:z. a leſs forcible 


power of offification. 


The ſuperior cartilages of the ribs ſooner oſ- 
ſify, to ſupport the weight of the mammæ. 

The middle cartilages are more flat and 
broad by the weight of the breaſts. 

The inferior cartilages are longer, for en- 
larging the cheſt. 

Weak women who have born many chil- 
dren when young, often have the vertebræ of 
their back bended forewards, and their fler- 
num depreſſed, or become round thouldered and 
flat breaſted (a) by the preſſure and weight of 
the impregnated wterus, and by the ſtrong ac- 
tion of the abdominal muſcles. 

The cs /acrum is broader and turned much 
more backwards, for enlarging the pelvis. . 

'The os coccygis is more moveable, and much 
leſs bended forewards, to facilitate the birth. 

The a ilium are more hollow, and more 
reflected outwards, and conſequently further re- - 
moved from each other, in order to widen the 
lower part of their abdomen, and for the better 
ſupport of the impregnated uterus. 


The ridge on ache upper part of the u pubic, : 
is 


— 


* 


{a) Cheſelden, Anatomy, book 1. chap. 3. 
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is larger in ſuch women as have born children, 
being extended by the ſtrong action of the mu/- 
euli recti abdominis. 

The cartilage between the two n pubis, 
eſpecially in women who have born children, 
is thicker than in men, by which the pelvis is 
more capacious in females, 

The conjoined ſurfaces of the ofa ambie, 
and of the ofa innominata and ſacrum are leſs, 
the angle under the /ymphy/is of the ofa pubis, 
is much larger, and the arches formed below 
and behind by the ofa ilium and iſebium are 
wider, which, with the ſtreighter os /acrum, 
and more diſtant tubera iſchii, leave a larger 

aſſage *. r the excluſion of the child in birth. 

The great tuberoſity of the a iſchium, is flatter 
ia women than in men, becauſe it is more preſſed 
upon in the ſedentary life which females enjoy. 

In conſequence of the pelvis of women be- 
ing wider, the articulations of their thigh- 


bones muſt be farther removed from each other: 


and therefore a larger ſpace is left for the 
procrecation and birth of children (a) ; which 
diſtance of the thighs, may be one reaſen 
why women in running generally ſhuffle more 
from one fide to the other than men, to pre- 
ſerve the center of gravity of their bodies 
from falling too far to a fide of the joint 
of the thigh that ſupports them when the o- 
ther is raiſed, which would endanger their 


bling to the ground, 
INDEX. 


(a) Albin de oſſib. $ 329. 
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A 
Cetabulum of oſſa innominata, 207. Wee” 
Analyſis, chemical, of bones, 14. Phznomenon from 
u | | 
Apophyſes, their different ſorts, uſes, 24. Many ſonamed 
are epiphyſes, 25. 
Appendices, vid. Epiphyſes. 
Arm- bone, vid. Humeri os. 
Arthrodia, 49, 43- 
Articulations, 38, Symphyſis, 38. Synarthroſis, 39. 
Diarthroſis, 40, 42. Diſpute concerning them, 41. 
Aſtragalus, 292. Its articulation, 294. Of children, 295. 
Atlas, or the tirſt vertebra of the neck, x74. of infants, 176. 
Axis, or third vertebra colli, 181. : 


B | ; 

Ones, what, 5. Their plates, 6. Fibres, claviculi, ibid. 
cancelli, 3. Arteries, 8.- Veins, 10. Nerves, ibid. 
Circulation of their liquors, nouriſhment, increaſe, de- 
creaſe, 11. Phznomena and diſeaſes, 12, 20, 33. Trant- 
verſe canals, 8, 12. Longitudinal ones, 12. Analyſis, 
14. Phznomenon, uſes, i5. Perioſteum internum and 
marrow, ibid. Diſtinguiſhed into broad and round, 21. 
Strength increaſed by being hollow, 22. Proceſles, 24» 
Cavities, 25. Epiphyles, 26. Oſſiſication 28, Phæno- 
mena, 33. Articulations, 39. 

Breaſt- bone, vid. Sternum. 

Ereg ma, 87. 

Broad bones their ſtructure, 21. 


- 5 ; . 
CAlcis os, 294. Of children, 296. 49 
Cancelli of bones, J. Corrugati, cribriformes, reticu- 
lares, uſes, 8. s 
Canini dentes, 155. 
| | D:da-- - Carpus 
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Carpus conſiſts of eight bones, 255. Its figure, ſubſtance, 
articulation, motions, 26:1. Utes; of infants, 263. 


Cartilages, what; their plates, fibres, 48. Veſſels, nerves, 1 
49. Oſſification, how prevented, 50. Their uſes, dit- 'q 
eaſes, 52. | 

Cavities of bones, their different kinds, 25 ; uſes, 26. B 

Cervical vertebræ, their diſtinguiſhing marks, 172. Atlas, 

174. Dentata, 176. Axis, 181, Seventh, 182. — > 


Cheek bones, vid. Malarum oſſa. | | 

Clavicles, 230. Internal end, ibid, Body, 23r. External 
end, medullary veſlels, ſubſtance, articulation. 232. Of 
children; uſes, 233. £> 


Claviculi of bones, perpendicular, oblique, headed, crook- ] 
ed, 6. 
Coccygis os, 194. Its firſt bone, 195. Its zd, 3d, 4th | 
bones, 196. Subſtance, motion, diſeaſes, uſes, 197. 
Collar-bone, vid. Clavicle. 
Coronal future, 65. 
Coſtz, vid. Ribs. . 
Cranium, its figure, 61. Surfaces, 63. Tables, diploe, 
64. Conſiſts of ſix proper, 65, And two common bones, 
104. Its ſutures, 65. 
Cubitus, vid. Fore-arm, 
Cuboides os, 297. At the birth, 298. A 
Cuneiforme os, of the wriſt, 257. ] 


Cuneiformia ofla, cf the foot, externum, 298. Medium, 
internum, 299. At the birth, zoo. 


D. 
LDatata, or 2d vertebra of the neck, 156. its diſtinguiſh- 
ing marks, 177; of infants, 178. 
Dentes, vid. Teeth. | 
Diarthroſis, 40, 42. Its three ſpecies, enarthroſis. 40, 43- 
Arthrodia, 40, 43. Ginglimus, 40, 44. 
Digiti, vid. Fingers and Toes, 
Diploe of the ſcull, 64. 


* 


Dorſal vertebræ, their diſtinguiſhing ſtructure, 182. 
Wherein they differ from each other, 184. 


E 
Narthroſis, 40, 43. | 
Epiphyſes, 25, 26. Several have apophyſes, 26. 
Their uſes, 27. ps 
Ethmoidal ſuture, 71. 
5 Ethmoides 


N DD E N. 371 
\ 5 

Ethmoides os. Its cribriform plate, 104. Naſal plate, 105. 

Cellulæ, oſſa ſpongioſa, 106. Connection, uſes, 105. 4 
bid phænomena; of a child, 108. 

Extremities inferior, conſiſt, each, of thigh, 271. leg. 276. 
foot, 291. 

— ſuperior, 239. con ſiſt, each, of ſhoulder, ibid. Arm, 
241. Fore- arm, 246. Hand, 254. Uſes, 271. 


35 
Ace, 118. Compoſed of upperjaw, 119. Lower-jaw, 
142. - ; | 
Femaie ſkeleton, diſtinguiſhing marks of it. 307. 
Femoris os, 271. Its upper-end, 232. Body, 274. Lower 
end, 275. Of infants, its articulation and motions, 276, 
Fibula, its upper-end 282. Body, 283. Inferior-end, 285. 
Its articulation, uſes, 286; of infants, 283. 
Fingers, thcir bones, phalanges, 269, iſt, ibie. 2d, 3d, 270. 
Indicis, of middle, annular, little-finger, 2 70. - 
Fontanelle, 87. | 
Foot, compoſed of tarſus, 291. Metatarſus, 301. 3 
303. Its motion, 293. | 
Vore-arm, 246. Conſiſts of ulna, 247. Radius, 2 50. 
Frontal-bone, 74. Its external ſurface, proceſſes, 75. 
Cavities, ibid. Foramitia, 76. Internal ſurface 78. 
Foramen, 79. Subſtance, ſinuſcs, 89. Connection, 83. 
Uſes; of children, 84. 


- 


G 
Inglimus, its ſpecies, 40, 44. 
Gomphoſis, 39. 


H | 
And, 254. Conſiſts of carpus, 255. Metacarpus, 263. 
Fingers, 267. 

Harmonia, 39. 

Haunch-bones, vid. Ilium oſſa. 

Head, conſiſts of cranium, 61. Face, 18. Its motion; 179. 

Heel-bone, vid. Calcis os. 

Hip-bone, vid. Os iſchium. 

Humeri os, 241. Its upper-end, ibid. Bod 243. Lower- 
end, ibid. Subſtance, articulation, 244. Mot ion, 245. 
Of children, 246. 

Hyo:des os, 160; its body, ibid. Sorbus. 161. Appendices, 
161, Ligaments, lubſtance, connection, uſes; of children, 
162. | 

Jaw, 
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| Aw, lower, vid. Maxilla inferior. | # 
— upper, vid. Maxilla ſuperior. 
1lium oſſa, 198. Spine, dorſum, 199. External ſurface, 
200. Interior ſurface, 201. Medullary veſſels, ſub- 
ſtance ; of a child, 202. J 


Inciſores dentes, 154. 
Innominata offa, 198. Compoſed of os ilium, ibid. Iſchi- 


um, 202. Pubis, 20s. Their great foramen, 206. Ace- 

tabulum, 207. In infants 198, 209. Connection, ibid. 
Phznomena, 210. Uſes, ibid. : 

Iſchium os, 202. Proceſs, depreſſions, tuber, 203. Sub- 
*ſtance, 204. Of infants, 205. | 


| | L | 
LAmbdoid ſuture, 66. Its additamenta, ibid. 
Lattice-work of bones, vid. Cancelli. | 
Leg, compoſed of tibia, 278. Fibula, 282. Rotula, 287. 
Its articulation and motions, 289. | 
Ligaments, 45- Their fibres. ibid. Veſſels, nerves, diſ- 
eaſes, 46. Uſes, phænomena, 47. | 
Lumbar vertebrz, their particylar ſtructure, 180 Dit 
ferences, 187. : 
Lunare os, 256. 


o 


M 

Magnum os of the wriſt, 259. 

Malarum oſſa, their proceſſes, 125. Holes, ſub- 
ſtance, connection, 126. Of infants, 127. 

Marrow, what, 16. its chemical analyſis, its arteries, 
veins, nerves, 1). Diſcaſes, 18. Tranſverſe and longi- 
tudinal canals for conveying it, 12, 19. Uſes, 19. 
Phenomena and diſeaſes, 18. 20. 

Maxilla inferior, 14z. The chin, fides, baſe, 143. Phz- 
nomena, angles, proceſſes, 144. Foramina, ſubſtance, 
145. Articulation, 146. Motions, 147. Of infants, 


» uſes, 148. | | | 
—— ſuperior, conſiſts of 13 bones, 19. Their connection, 


120. 
Maxillaria oſſa, their proceſſes, 127. Cavities, 128. Fo- 
ramina, 130. Sinuſes, 131. Morbid phænomena, ibid. 
Subſtance, connection, 133. Uſes; of children, 134. 
Metacarpus, compoſed of four bones, 263. Subſtance, at 
the birth, articulation, 264. Figure, uſes, digiti indicis, 
ibid. Medii, 265. Annularis, minimi, 266. 
Metatarſus, compoſed of five bones, 301. Pollicis, ibid. 
1, 2. 302, 3, 4+ Digiti, 303. y 


— 


Mucilaginous 


* 


dus 
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Mucilaginous glands, 32. Liquor ſecreted by them, 53. 
Their cellular ſubſtance, veſſels, nerves, diſeaſes, 34. 
Uſes, 35. Phenomena, ibid. 


N Afi offa, their ſides, 122. Connection, uſes; of an in- 
fant, 123. 
Naviculare os, of the tarſus, 296. Of children, 297. 


Neck, vid. Cervicle vert ebræ. 


. 
ceipiti⸗ os, 96. Its external ſurface, 97. Proceſſes, wid. 
Internal ſurface, ioo. Holes, 101. Subſtance, 102 
Connection, 103. Uſes, in infants, ibid. | 


'Oſlification of bones, 28. Accounted for from particular 


diſpoſition of veſſels, and from preſſure, 30. * 
na, 28, 33. Its hiſtory, 35. 
Oſteqgenea, its hiſtory, 35. Of what uſe, 36, 37. 


P 


PAlati os, 134. Its ſquare palate plate, ibid. Pterygoid 

Proceſs, naſal lamella, 135. Orbitar proceſs, 136. 

Subſtance, connection, uſes, 137. Of children; diſeaſes, 
138. 

Parietal bones, their external ſurface, 84. Internal ſur- 
face, 86. Subſtance, ibid. Connection, uſes; of children, 
87. Practical obſervations FIN bregma, 88. 

Patella, vid. Rotula. 

Pelvis, 198, 211. Conſiſts of os ſacrum, 199. Coccygis, 
194. Offa innominata, 198. 

Perichondrium, its veſſels, 49. 

Perioſteum externum, 1. Its fibres, ibid. 8 n 
nerves, 2. Uſes, 4. Diſeaſes 5. 

| — internum, its ſtructure, 15. Uſes, 16. 

Phalanges of the fingers, 269. 

— toes, 303. 


- 


Piſi forme os of the wriſt. 257. 


Plates of. bones, their fibres, 6. 
Pollicis manus ofla, vid. Thumb. 
——pedis ofa, vid. Toes. 
Pores tranſverſe and longitudinal of bones, 8, 12. Their 
uſes, 19. | 
Proceſſes of bones, vid. Apophyſes. 


Pubis os, 205, Subſtance; of geen, 206, 


D d Radius, 


& 
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RAdius, its upper end, 250. Body, 231. Lower end, 
ibid. Of children, articulation, 253. | 

Ribs, 212. Their middle, poſterior end, ibid. Anterior 
end, ſubſtance, cartilages, 2:4. Articulation and mo- 
tion, 215. Differ from each other, 216. Diſtinguiſhed 
into true and falſe, 2159. Diſtinguiſhing marks of rſt, 
ad, 3d, 4th, 5th, 6th, th, xith, 1ath, 219. Of infants, 
221; Motion, 221. 237. 

Rotula deſcribed, 287. Its ſubſtance, 288. Articulation; 


of children, 289. 
Round bones, their ſtructure, 31. Strength how increaſed, 22. 


8 
Serum os, its body 189. Proceſſes, oblique, tranſverſe, 
190. Spinal, 191. Foramina, 192. Subſtance, aiti- 
culation, 193. Uſes; of children, 194. 

Sagittal ſuture, 67. 

Scaphoid-bone of the wiiſt, 256. 

Scapula, 234. Its baſe, inferior eoſta, 235. ſuperior coſta, 
dorſum, anterior ſurface, 236. Procdiſes, ſpine, acromi— 
on, coracoid proceſs, 2379. Third proceſs, medullary 
veſſels, 238. Subſtance, articulation, 239. Uſes, of 
children, 240. 

Schyndeloſts, 40 

Scull, vid. Cranium. Ws 

Seſamoid bones, how formed, 303. Where to be found, 
ibid. | 

Share-bone, vid. Oſſa Pubis. 

Shoulder, conſiſts of clavicle, 2 39, and ſcapula, 2 34. 

Shoulder-biade, vid. Scapula. | 

Sinus fruntales, 80. Sphenoidal, 116. Maxillary, 131. 

Skeleton, natural, artificial, 59. Situation of the bones, 
60. Divided into head, 61. Trunk, 163. Extremities, 
ſuperior, 239. inferior, 272. 

www Of a female, its diſſerences from that of the male, 30). 

Sphenoid bone, 108. Its external ſurface, proceſſes, 109. 
Cavities, 111. Internal iurface, ibid. Holes proper, 
113. Common, 115. Sinuſcs, 116. Subſtance, con- 

nection, 117. Uſes; of children, 116. | 

Sphenoidal-ſuture, 71. 

Spine, its ſhape, 163. Contliſts of true vertebræ, ibid, ; 
and falſe, 189. | ; 

Spongioſa iaferiora oſſa, 138. Their ſubſtance, connecti- 

on, uſes; of children, 139. 
Spongioſa 
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Spongioſa ſuperiora oſſa, 106. 

Squamous ſutures, 68. How formed, 0 

Sternum, 222, Its ſubſtance, 223. Firſt bone, ſecond 
bone, 224. Xiphoid cartilage, 229. Diſeaſes, 226. 
Connection; of Children; uſes, motion, 227. 

Suture, 39, Huw formed, ibid, 

—— Of t' cr, 65, Coronal, lambdoid, 66. Sa- 
git tal, 2 „qua! nous, 68. Ethmoidal, ſphenoidal, 
tranſverſe, zygomatic, 71. Uſes, 72. 

— O Thee: diſtinguiſhed by names, 120. Uſes, 121. 

mg us, dividedinto ſynchondroſis, Fncurolis, ſy ſſarco- 
Is, 38. 

Synarthroſis, divided into ſuture, harmonia, gomphoſis, 
ſchyndeleſis, 39. 

Synchoudroſis, 38. 

Syncuroſis, 39. 

Synov1a of joints, what compoſed of, $4. Its uſes, diſeaſes, 
$$. 

Sytiarcolis, 39. 


— 


. © 
Tarius codfidds of ſeven bones, 291. Its articulation, 
293. Uſes, 294, 300. 
Teeth, 148. their bate, roots, perioſteum, ſubſtance, 149. 
| Canals, 150. Veſlels, 181. Formation, 152. Shedding, 
ibid. Connection, uſes, 153. Diſtinguiſhed into inci- 
ſores, 154. Canini, molares, 155. Phenomena, 158. 
Temporal bones, 88. Their external ſurface, proceſſes, 
89. Cavities, 95. Holes, 92. Internal ſurface, 93. 
Proceſſes, cavities, holes, 94. Subſtance, 95 Connec- 
tion, 95. Uſes; of infants, 95. 

Thigh-bone, vid. Femoris os. | 

Thorax, 211. Conſiſts of vertebrz, 182. Ribs, 211. Ster- 
num, 222. Its motion, 2279. | 

Thumb conſiſts of three boweh ; the ſirſt, its articulation, 
267. At the time of birth, 268. Second bone, its ar- 
ticulation, 261. Third bone, ibid. 

Tibia, its upper end, cartilages, 278. Body, 280. Lower 
end, 281. Articulation ; Nen 282. 

Toes, 303; differ from the fingers, uſes ; of children, 304. 

Tranſverſe ſuture, 71. 

Trapezium os, 258. 

Trapezoides os, ibid. 

Friquetra oſſa, 66. 

Trochoides Ginglimus, 44. 0 
"runk of the ſkeleton conſiſts of the ſpine, 163. Pelvis, 

. 198, art. Thorax; wid. | 


Turbinata ofla, vid. ſpongioſa. 


D d a Ulna; 
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na, its upper end, 247. Body, 248. Lower end, 1249. 
| articulation; 250. Of children 253. 
Dnciforme os of the wriſt, 259. 


| Vuguis oſſa, their ſurfaces, 133. Subſtance, connection, 
* _. uſes, 124. Morbid Pheanomenaz of children, 125. 


3 
_ VYErtebrz Cervical, vid, Cervical. 

—Dorfal, vid. Dorſal. 

——— falſe, compoſed of os facrum, 18g. Coceygis, 194. 

— - Lumbar, vid. Lumbar. 

Tre true, 163. Their bodies, cartilages, 164. Proceſſes, 
4 | ligaments, foramina, 166, Articulations, phznomena, 
3 1679, Of infants, 169. Diſeaſes, ro. Divided into 
cervical, 112. Dorſal, 182. Lumbar, 186. Uſes, ſecu- 

red from Juxations, 188. 
3 Veſſels of perioſteum, 3. Of the bones, 8. Of the marrow, 
; 17. Of ligaments, 46. Cartilages, 49. Mucilaginous 
= glands, 54. 
_ | Yomer, 1 139. Its figure, feuation, 140. nr, connec- 
"0% tion, uſes, 141. 


W 
V omen, the differences of their bones from thoſe of 
$ men, 307. 
—_— Wormiana offa, vid. Triquetra. 
| Wriſt, vid. Carpus. 


X 1phoid cartilage, 2325. Its diſcaſes, 2-26, 
8 : | 7 


| . . : Pn 89. 
* n 14 ſuture, 91. 
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To the Seventh Ep1Tion. 


FING informed that the following 

Eſſays have been uſeful to the ſtu- 
dents in anatomy, I have cauſed them to 
be reprinted with ſuch amendments as I 
thought neceſſary. ? 


That offence might not be given 1 


have treated all the opinions concerning 
the diſputed phyſiology of the nerves 


with that deference which the uncertain- 


ty of the ſubje& required; and have not 
only concealed the names of the writers 
whoſe ſentiments were different from 
mine, but have ſhunned quotations from 
thoſe whom I approve, leſt the know- 
ledge of the latter ſhould be a key to dif- 
cover the former bj 

Deſcript ions of very minute ramifica- 


tions of the nerves are obſcure to the 


young gentlemen for whoſe uſe I write; 
and therefore 1 have taken notice only 


of the larger branches in the deſcription. 


of the particular nerves. 
The firſt occaſion of my publiſhing my 
great Maſter Boerhaave's doctrine concer- 


ning the Syſtole and Diaſtole of the heart, 


was to prevent the imputation I might 
have lain under of afluming it to myſelf, 


when. 


"5 W"' 2. #: a*%C 


e 

0 
when my worthy Maſter and 3 friend 
Mr Cheſelden inſerted it into his ana- 
tomy, as communicated by me, without 
mentioning Boerhaave's name. Havin 
now taken away all grounds of ſuch im- 
putation, and the doctrine, though fimple 
and beautiful, not appearing ſufficient to 
account for the phænomena of the mo- 
tions of the heart, I have omitted it in 
this edition. 

The deſcription of the receptaculum 
chyli and thoracic duct is more accurate, 
than in the common ſyſtems of anatomy ; 
and on that account is here republiſhed, 

The corrections and additions made in 
this edition of the anatomy of the bones, 
and of theſe Eſſays, ſhow, that | pretend 
not to Perfection; but I would however 
wiſh, that no more faults were imputed 
to me than what are really my own. 


AA on 


OF THE 


HUMAN NERVES. 
Of the Nerves is general. 


and vertebral arteries make before 

they paſs through the dura mater, 
theſe arterics having neither ſwelling muſcles 
nor preſſure of the—atmoſphere to affiſt 
the courſe of the blood in them after they 
enter the ſcull, and their diviſion into innu- 
merable communicating branches in the pia 
mater, and its proceſſes, ſhew, that the liquors 
muſt move more flowly and equally in them 
than in moſt other parts of the body. 

2. By the affiſtance of injections and mi- 
croſcopes, the very minute branches of theſe 
veſſels (F 1.) are diſcovered to go from the 
pia mater, into the cortex, cineritious, or 
aſhy-coloured part of the cerebrum, cere- 
bellum, and ſpinal marrow ; whereas we can 
any ſee longitudinal veſſels, without numerous 

ramifications 


15 | \HE numerous turns which the carotid 


j»; ð— — — EC IO — 


P . — 


N 


— —ͤ— 1 5 ä - — rc | 
x 4 == ha L — .=. — 6 ; 
F a 3 = _ — 222 r —— ; - . - . N 2 
e r „ͤ/ NIN — 5 = Rs fo ; == 5 —— TS 1 == a — © 
8 , . 5 1 „ —— oy * . - — — —— — 
4 _ Ce Tonk — ——— — — 8 — — — 
** * 8 K 1 %. 4 = N * * * 4 * N > TR 4 222 * * n 9 fr _ 0 o G 
£ < + Whos wat. os * A * we * * VIP FS" bh a. act * 5 r * 2 * : 2 2 _ : . 
- 7 * 7 * * A TY OV TOR TC I _ IT a mens? u IT" . "El its . N y 2 8 : 
> «#0 * N a | 9 = 4 : Us is — 8 9 — ain "on EY < 
; * * * ? * . n + nnn "IE - * * 
: % 7 EW : « 
8 * 1 — . * n * E. 
< ; 4 4 
- 1 2 1 >. : 2 
* 1 - 
& £ Rs x 
©, 
> i «of 
i MY 
+ 5 


A. ——ðẽ 2 


322 Or THE NERVES IX GENERAL. 


ramifications or reticular plexuſes, in the white 


medullary ſubſtance of thefe parts. 


3. The continuity of the cortex with the 
medulla of the encephalun and ſpinal marrow 


is 05ſervable with the naked eye, and is more 


diſtinctly ſeen with the ailiftance of a micro- 
— — 

In diſſecting the brain and cerebellum, we 
the. the ſmall beginnings of the medulla pro- 
ceeding from the cortex, and can trace its gra- 
dual increaſe by the addition of more ſuch 
white ſubſtance coming from the cortex. 

5. Both theſe ſubitances (4 4.) are very ſuc- 
culent ; for being expolcd to the air to dry, 
they loſe more of their weight than moſt 
other parts of the body do. 

6. In ſeveral places we can obſerve the me- 
dulla to be compoſed of fibres laid at each 
others ſides. | 

7. The medullary ſubſtance is employ- 
ed..in forming the white fibrous cords, which 
have now the name of nerves appropr ated 
to them. Within the ſcull we ſee the nerves 
to be the medullary ſubſtance continued; and 
the /pinal marrow is all . pa in forming 
nerves. 
riſe of the nerves, founded on a e 
inſpection of thoſe parts, is, that the nerves 


are propagated from that fide of the encepha- 


lon, at which they go out of the ſcull. But it 
having been remarked, after a more ſtrict in- 
quiry, and preparing the parts by maceration 
in water, that the medullary fibres decuſſate 
or croſs each other in ſome parts of the me- 
dulla; as for example, at the corpus 3 

And. 
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and beginning of the /p:na/ marrow : And prac- 
tical obſervators having related ſeveral exam- 
ples of people whoſe brain was hurt on ene 
fide, while the morbid ſymptom, palſy, appear- 
ed on the other fide of the body, of which I 
have ſeen ſome inſtances ; and experiments 
made on brutes having confirmed theſe obſer- 
vations, it has been thought, that the nerves 
had their riſe from that fide of the encephalon, 


which is oppoſite to their egreſs from the 
ſcull. It may however fill be ſaid, that 


this laſt opinion is not fully demonſtrated, 
becauſe a decuſlation in ſome parts is not 
a proof that it obtains univerſally ; and if 
there are examples of palſy of the fide oppo- 
ſite to where the leſion of the brain was, there 
are alſo others, where the injury done to the 
brain and the pally were both on the ſame fide. 

9. The nerves are compolcd of a great ma- 
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ny threads lying parallet to each other, or 


nearly ſo, at their exit from the medu;la. 


This fibrous texture is evident at the origin f 


of molt of the nerves within the ſcull; and 
in the cauda cquina of the ſpinal murrow, we 
can divide them into ſuch ſmall threads, that a 
very good eye can ſcarce perceive, them; but 
theſe threads, when looked at with a micro- 
ſcope, appear each to be compoled of a great 
wes r of imaller threads. 

How ſmall one of theſe fibrils of the 
nerves. is, we know not; but when we conſi- 
der that every, even the moſt, minute part of 
the body is ſenſible, and that this muſt depend 
on the nerves (which all conjoined, wauld not 
make a cord of an, inch diameter) being di- 


vided into branches or filaments to be diſperſ- 


ed 
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ed through all theſe minute parts, we muſt be 
convinced that the nervous fibrils are very 
ſmall. From the examination of the minimum 
viſibile, it is demonſtrated, that each fibre in 
the retina of the eye or expanded optic nerve, 
cannot exceed the ſize of the 32, 400 part of 


a hair. 
11. The medullary ſubſtance, of which the 


nervous fibrils are compoſed, is very tender, 
and would not be able to reſiſt ſuch forces as 
the nerves are expoſed to within the bones, 
nor even the common force of the circulating 
=_ fluids, were not the pia mater, and tunica 
—  arachnoides continued upon them; the former 
4 giving them firmneſs and ſtrength, and the 
latter furniſhing a cellular coat to connect the 
threads of the nerves; to let them lye ſoft and 
moiſt, and to ſupport the veſſels which go with 
them. 

It is this cellular fubſtance that is diſtended 
when air is forced through a blow pipe 
thruſt into a nerve, and that makes a nerve 
appear all ſpongy, aſter being diſtended with 
air- till it dries; the proper nervous fibrils 
ſhrivelling ſo in drying, that they ſcarce can be 
obſerved. 7 | 

13. Theſe coats (F 11.) would not make the 
nerve ſtrong enough to bear the ſtretching 
and preſſure they are expoſed to in their courfe 
to the different parts of the body ; and there- 
fore, where the nerves go out at the holes in 
'the cranium and ſpine, the dura mater is ge- 
nerally wrapt cloſely round them, to collect 
their difgregated fibres into tight firm cords; 

1 and that the tenſion which they may hap 
= to be expoſed to, may not injure chem * 
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they have got this additional coat, it 1s firmly 
fixed to the fides of the holes i in the bones 
through which they paſs. 8 

13. The nervous cords thus compoſed. of 
nervous fibrils, cellular coat, pia and dura 
mater, have ſuch numerous blood veſſels, that 
after their arteries only are injected, the whole = 
cord is tinged of the colour of the injected li- 4 
quor; and if the injection is puſhed violently, = 
the cellular ſubſtance of the nerves is at laſt 
diſtended with it. | 
14. A nervous cord, ſuch as "A been juſt 
now deſcribed, (F 13.) has very little elafticity, 
compared with feveral other parts of the body. 
When cut out of the body, it does not become 
obſerveably fhorter, while the blood veſſels 
contract three eighths of their length. 

15. Nerves are generally lodged in a cellular. 
or fatty ſubſtance, and have their courſe in 
the interſtices of muſcles, and other active or- 
gans, where they are guarded from preſſure; 
but in ſeveral parts they are ſo placed, as if it 
was intended that they ſhould there ſuffer the |; 
vibrating force of arteries, or the preflure of 
the contracting fibres of muſcles. N 

16. The larger cords of the nerves divide 
into branches as they go off to the different 
parts; the branches being ſmaller than the 
trunk from which they come, and making ge- 
nerally an acute angle where they ſeparate. 

17. In ſeveral places, different nerves unite 
into one cord, which is commonly larger than | 
any of the nerves which form it. 

18. Several rierves, particularly thoſe which 
are diſtributed to the bowels, after ſuch union, 
(5 15+), ſuddenly form a hard knot conſidera - 
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bly larger than all the nerves of which it is 
made. Theſe knots were called corpora oliva- 


ria, and are now generally named ganglions, 


19. The ganghions have thicker coats, more 
numerous, and larger blood-veſſels than the 
.nerves; ſo that they appear more red and muſ- 
cular, On diſſecting the ganglions, fibres are 
ſeen running longitudinally in their axes, and 


other fibres are derived from their ſides in an 


oblique direction to the longitudinal ones. 

20. Commonly numerous ſmall nerves, which 
conjunctly are not equal to the iize of the gan- 
glion, are fent out from it, but-with a ſtructure 


no way different from that of other nerves. 


21. The nerves ſent to the organs of the 
ſenſes, loſe there their firm coats, and terminate 
in a pulpy ſubſtance. Theo tic nerves are ex- 
panded into the foft tender webs, the rting. 
The auditcry nerve has ſcarce the confiſter.ce of 
mucus in the ve/iibulum, cechleu, and ſomicircu- 
lar canals of each car. The papille of the noſe, 
tongue and ſkin, are very (oft, 

22. The nerves of muſcles can likeways be 
traced till they ſeem to loſe their eoats by be- 
coming very ſoft; from which, and what we ob- 
ſerved of the ſenſatory nerves ($ 21.) there is 
reaſon to conclude, that the muſcular nerves 
are alſo pulpy at their terminations, which we 
cannot indeed proſecute by difſCtion. 

23. It would ſeem neceſſary that the extre- 
mities of the nerves ſhould continue in this 
foft flexible tate, (4 23. 22.), in order to per- 
form their functions right : For, in broportion 
as parts become rigid and firm by age, or any 
other cauſe, they loſe of their ſenſigility, and 


the motioas are more difficultly performed. 


=... . 24 Though 
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24 Though the fibres in a nervous cord 
are firmly connected, and frequently different 
nerves join into one trunk, or into the ſame 
ganglion : yet the ſenſation of each part of the 
body is io very diitinct, and we have fo much 
the power of moving the muſctes ſeparately, 
th-t, it the nerves are principal agents in 
theſe wo functions, which I ſhall endeavour to 
prove they are, we have reaſon to believe that 
there is no union, confuſion or immediate 
communication of the proper nervous fibrils, 
but that each fibre remains diſtinct from its 


origin to Its termination. 


25. Changes produced any way upon. the 
coats of the nerves, cannot however miſs to 
affect the nervous fibrils. The cellular ſub- 
ſtance may be too full of liquor, or 'may not 
ſupply enough; the liquor may not be of a 
due covſiſtence, or it may be preternaturally 
obſtructed and collected. The pia or dura ma- 
ter, may be too tenſe, or too Jax ; their veſſels 
may be obſtructed ; their proper nerves may 
be violently irritated, or loſe their power of 
acting; and a great many other ſuch changes 


may happen, which will not only occafion dif- 


orders in particular nerves, but may be a cauſe 
of the ſympathy ſo frequently obſerved among 
the nerves; which is fo neccflary to be atten- 
tively regarded in a great many diſeaſes, in 
order to diſcover their true ſtate and nature, 
that, without this knowledge, very dangerous - 


miſtakes in the practice of phyſic and ſurgery 


may be committed, 

26. Many expcriments and obſervations 
concur in proving, that when nerves are. com- 
prefled, cur, or any other way deſtroyed, the 

E e 2 parts 
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parts ſerved by ſuch nerves, farther from the 
head or ſpine than where the injuring cauſe 
has been applied, have their ſenſations, mo- 
tions, and nouriſhment weakened or loſt, 
while no ſuch effects are ften in-the pirts near- 
er to the origin of thoſe nerves z and in ſuch 
experiments where the cauſe impeding the 
nerves to exert themſelves could be removed, 


and the ſtructure of the nerves not injured, as 
For example, when a ligature made upon a nerve 


and ſtopping its influence has been taken away, 


the motion and ſenſation of the parts ſoon 


were reſtored. From Which it would appear, 
that the nerves are principal inſtruments in our 
ſenſations, motions, and nouriſhment; and 
that this influence of the nerves is not inherent 
in them, without the communication between 
theſe cords and their origin is preſerved. 

This concluſion is Juſt, notwichſtanding that 
ſametimes, upon cutting a nerve, the effects 
above mentioned have been felt for a -ſhort 
time; but afterwards the perſon was ſenſible 
of no dumbneſs or immobility ; for where-ever 


this is ſaid to have happened, the eut nerve 


was only one of ſeveral which were ſent to the 
member; the want of whoſe influence was felt no 
longer, than till the habit was acquired of per- 
forming the functions eaſily by the other nerves. 

Nor is it of. greater weight as an objection, 
that ſometimes when a ligature is drawn very 
hard upon a nerve, and then is taken away, 


- the nerve never again recovers its influence 


upon the parts it is diſtributed to beyond the 


ligature, but is of as little effect as if it had 


been cut through; which is to ſay, that its 
texture has been altered beyond recovery. I he 
5 lame 
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lame thing is to be ſeen by tying a thread tight 
round a tender twig of any vegetable; it decays: 

27. Experiments and obſervations ſhew too, 
that when parts of the encephalon or ſpinal mar- 
row have been irritated, compreſſed, or de- 
ttroyed, the parts of the body, whoſe nerves 
had their origin from ſuch affected parts of the 


encephalon or ſpinal marrow, became convul- 


led, paralytic, inſenſible, or waſted; and in 


juch caſes where the injuring cauſe could be 


removed from the origin of the nerves, the 
norbid ſymptoms obſerved in the parts to 
which theſe nerves were diſtributed, went off 
upon the removal of that cauſe. From which 
it is thought reifonable to conclude, . that the 
nerves muſt got only have a communication 
with their origin, but that the influence they 
have upon the parts they are diſtributed to de- 
pends on the influence which they derive . 
the medulla encephali and ſpinalis. I 
28. Thoug! the ſpinal marrow has its own 
veſſals and cineritious ſubſtance which aſſiſts to 
form its medulla ; yet a very large ſhare of the 
medullary ſubſtance within the ſpine is derived 
from the excepbalzn, whoſe medulla + oblongata 
deſeends from the head, and the influence of 
the /pinal marrow on its nerves depends in a 
great meaſure on this medulla oblongata of the 
hend. Hence an injury done to any part of 


the ſpinal marrow, amc affects all the 


parts whole nerves have their origin below 
where the injuring caulc is applied. A luxa- - 
tion of a vertebra in the loins makes the lower 
extremities ſoon paraiytic ; a tranſverſe ſecti- 
on of the medulia at the firſt vertebra of * the | 


neck, ſoon puts an end to life. 
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29 If ſuch catiſes produce conſtantly ſuch 
effects (F 26. 27. 28.) in us and other crea- 
tures living in nearly the ſame circumſtances 
as we do, the concluſions already made muft 
be good, notwithſtanding examples of children 
and other creatures being born without brains 
or ſpinal marrow; or notwithſtanding that the 
brains of adult creatures can be much changed 
in their texture by difeales; and that for- 
teiſes, and ſome other animals, continue to 
move a con{iderable time after their heads 
are cut off We may be ignorant of the par- 
- ticular circumſtances requiſite or neceſſary to 
the being or well-being of this or that par- 
. ticular. creature, and we may be unable to ac- 
count for a great many ptaromena; but we 
muſt believe our eyes in the examination of 
facts; and if we ice conftanily ſuch conſequen— 
ces from ſuch actions, we cannot but conclude 
the one to be the cauſe and the other the ef- 
fect. It would be as unjuſt to deny the conclu- 
ſions made in the three preceeding articles, be- 
cauſe of the ſeemingly preterhatural pliænome- 
na, mentioned at the beginning of this, as it 
. would-be to deny the neceſſity of the circula- 
tion of the blood in us and molt quadrupeds, 
becauſe a frog can jump about, or a tortoiſe 
can walk long after all the bowels of its tho- 
' Fax and abdomen are taken out, or becauſe the 
different parts of a worm crawl after it has 
been cut into a great many pieces. It is there- 
fore almoſt univerſally allowed, that the nerves 
are principal inſtruments in our ſenſations, mo- 
tion, and nouriſhment ; and that the influence 
which they have is communicated from their 
origin, the nnn, and medulla . 

d. 
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But authors are far from agreeing about the 
maoner in which this influence is communicg- 
ted, or in what way ner ves act to produce theſe 
effet in * 

30. Some alledge, that the nervozs fibres are 
all ſalid cords acting by elaſiicity or vibration 3 
others maintain, that %% fibres are ſmall pipes 
conveying ligaors, by means of which their effects 
are produced, 

31. The gentlemen, who think the nervous 
fibres ſolid, raiſe ſeveral objactions to the o- 
ther doctrine; which 1 ſhall conſiter after» 
wards ;z and endeavour to thew the fitncſs of 
their own doctrine to account for the effects 
commonly obſerved to be produced by the 
ne rves. | 

The objects of the ſenſes plaioly (ſay they) 
make impulſes on the nerves of the proper or- 
gans, which muſt ſhake the nervous fibrils : 


and this vibration muſt be propagated along 


the whole cord to-its other extremity or ori- 
gin; as happens in other tenſe ſtrings; and 
thele vibrations being differently modified, ac - 
cording to the difference of the Object, and 
its different application, produce the different 
ideas we have of objects. 

32. To this account of ſenſation, it is ob- 
jetted, fit, That nerves are unfit for vibra- 
tions, becauſe their extremities, where objects 
are applied to them, are quite ſoft and pappy 
(F 21.), and therefore not ſuſceptible of the vi- 
brations ſuppoled; and if there could be any lit- 
tle. tremor made here by the impulſe of ob- 
jects, it'could not be continued along the nervous 
cord, becauſe the cellular ſubſtance by which 


each particular fibre is connected to the neigk - 


- bouring 
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bouring ones (5 11.), and the fatty ſubſtance in 
which the nervous cord is immerſed ($ 5.) 


would foon ſtifle any ſuch vibratory motion. 


A ſec:nl objection to this doctrine is, that ſup- 
poſing the nerves capable of vibrations by the 
impreſſions of objects, theſe vibrations would 
not anſwer the deſign. For if what we know 
of other vibrating firings, to wit, that their 
tone remains the ſame, unleſs their texture, 
length or tenſion is altered, and that different 
ſubſtances ſtriking them do no more than 
make the ſound higher or lower; if theſe pro- 
pertics are to be applied to nerves, then it will 
follow, that the ſame nerve would conſtantly 
convey the ſame idea, with no other variety 
than of its being weaker and ſtronger, whatever 
different obj: &s were applied to it; unleſs we 
ſuppoſed the nerve changed in its texture, 
length, or renfion, each time 2 different ob- 
ject is We which, it is pre-amed, np body 
will undertake to prove does nappen. 

Nay, dy, If ever ſuch a variety of vibra- 
tions could be made, our {enfations would not- 


_vithſtanding be confuſed and indiſtind, becauſe 


the tremulous nervous fibre being firmly con- 
nected and contiguous to ſeveral other fibres 
of the ſame cord. would neceſſarily thake them 
too, by which we thouid } have the notion of the 


object as a applied at al! tite different parts where 


the extremities of thete fibres terminate, 

33. In whatever way the favourers of the 
doctrine of folid nerves pleaſe to apply the 
elaſticity of nerves to the contraction of muſ- 
cles, their adverſaries inſiſt that nerves are 


too weak to reſiſt ſuch weights as the muſcles 


ſuſtain; they would ſurely ___ eſpecially as 
| they. 
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they are in a great meaſure, if not wholely, de- 


prived of their ſtrong coats before they come 


to the part of the muſele they are immediately 
to act upon (4 22.) — The ner ves being found to 
have little or no elaſticity to ſhorten themſelves 
($ 14), ſhews them altogether unfit for ſuch an 
office as this of contracting mulcles in the way 
propoſed of their acting by elaſticity ; and 
when a nerve is viewed Fitch a microſcope 
while the muſcles it ferves are in action, no 
contraction or motion is obferved in it. 
Nay, if they were elaſtic, they would equally 
exert their power of contracting muſcles near- 
er to their origin as well. as farther from it, 
when they were put into contraction or vibra- 
tion, by irritation of any part of them, IHE 
former however does not happen. 

34. As a further objection againſt either mo- 
tion or ſenſation being owing to the elaſticity 
of the®nerves, it is ſaid, that if this doctrine 
was true, the ſenſations would be more acute, 
and the contractions of muſcles would be great- 
er and ftronger, when the parts become farmer 
and more rigid by age; for then their elaſti- 
city is increaſed: Whereas, on the contrary, it 
appears ($ 23.) that then the ſenſations are 
blunted, and muſcular contraction becomes 


leſs and weaker. „ 


35. If the nerves were granted to be elaſtic, 
and to communicate a ſpringy force to all the 
parts they are diſtributed to, they might ap- 
pear neceſſary in this view to afli:: the applica- 
tion of the nutriticus particles of the fluids to 
the ſides of the veſſels which theſe particles 
were to repair; and ſo far might well enough 
account for the ſhare which nerves are thought 
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to have iu nutrition: But if we cannot mike 
uſe of elaſticity in the other two functions, ſen- 
ſation and motion, we muſt alfo-endeavour to 
find out ſome other way for the nerves to act 
in nutrition, which will be done afterwards, 
36. Having thus lated the reaſons for and a- 
gainſt te nerves acting as ſolid ſtrings, let us 
likewiſe relate the arguments for nerves being 
pipes, and the ubjections to this doctrine, 
A greit argument of thoſe who think the 
nerves to be tubes conveying liquors, is the 
ſtrong analogy of the brain and nerves to o- 
ther glands of the body and their excretories, 
where a manifeſt ſecretion of liquor is made in 
the glands, to be conveyed by tie excretories 
to the proper places in which it ought to be 
depoſited ; They think. that the vaſcular tex- 
ture of the cortex of the. encephalin and ſpinal 
marrow. (g 2), the continuation of the cortex 
in forming the medullary ſubſtance (F 3. 4+), 
the fibrous texture ($ 6.), and ſucculent ſtate 
of this medulla (4 5.), and its being wholly 
employed to form the nerves (5 7.), where 
the fibrous texture is evident ( g.); all theſe 
things, ſay they, conſpire to ſhew ſuch a ſtrong 
analogy between theſe parts and the other 
glands of the body, as carries -a conviction 
that there is a liquor ſecreted in the encepha- 
lon and ſpinal marrow, to be ſent out by the 
nerves to the different parts of the body. 
37. The following objections are raiſed to 
this argument in favour of liquor conveyed in 
the nerves from the analogy of the glands. 
1/7, Other glands, it is ſaid, have their excre- 
tories collected into à few large pipes, and not 
continued in ſuch a great number of ſeparate 


pipes, 
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pipes as far as the places where the liquors 
are depoſited ; which laſt muſt be the cafe, if 
the nerves are the excretories of the glandular 
drain. 2d'y, We ſee the cavities, and can ex- 
amine the liquors in the excretories of other 
glands much ſmaller than the brain ; which 
cannot be done in the nerves. 3dly, If the 
nerves were pipes, they would be fo ſmall, 
that the attraction of the liquors to their ſides, 
would prevent that celerity in the motion of 
the liquors, which is requiſite to ſenſations and 
motions. 4) l/, If the nerves were pipes, they 


would be cylindrical ones, and conſequently 


not ſubject to diſeaſes; or at leaſt we could 


have no comprehenſion of the diſcaſes in them. 


38. The anſwer to the 1/7 of theſe objec- 
tions is, That there are other glands where 
there is a manifeſt ſecretion, and in which the 
diſpoſition of the excretories is in much the 
ſame way as in the encephalon : The kidneys, 
for example, have a reticulated cortex of vef. 
ſels, from which the Euftachian or Bellinian me- 


dulla, con ſiſting of longitudinal fibres and a few 


blood veſſels in the fame direction, proceeds; 
and this medulla is collected into ten, twelve, or 
more papili@, each of which is formed of nu- 
merous {mall ſeparate pipes, which ſingly diſ- 
charge the urine into the large membranous 
tubes ; and theſe uniced form the pelvis. Upon 


comparing this texture of the kidneys with 


that of the encephalon (F 2. 3. 4. 5-0. 7. 9.) the 
analogy will be found very ſtrong. 

39. In anſwer to the 2d. objection, in 5 37, 
it is granted, that microſcopes, injections, and 
all the other arts hitherto employed, have not 
ſhewn the cavities of the nervous fibrils, or 
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nerve does ſwell above the ligature, and that 
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the liquors contained in them; and from what 
was ſaid (5 10.) of the ſmallneſs of the ner- 
vous fibrils, it is not to be expected that ever 
they ſhould be ſeen. But ſo long as ſuch a 
number of little animals can every hour be 
brought to the objectors, in which they can as 
little demonſtrate the veſſels or contained 
fluids, it will not be allowed to be concluſive 
reaſoning, that becauſe ocular demonſtration 
cannot be given of either the tubes or their 
contents, therefore they do not exiſt. For 
if we have any notion of an animal, it is its be- 
ing an hydraulic machine, which has liquors 
moving in it as long as it has life; if therefore 
ſuch little animals have veſſels and liquors 
which we cannot ſce, why may not ſome of the 


veſſels and liquors of the human body be alſo 


inviſible to us? 


To avoid this anſwer to the objection, it is 
further urged, That though we might not ſee 
the nervous tubes or the liquors they contain 
as they naturally low ; yet if ſuch liquors real- 
ly exiſt, they ought to diſcover themſelves, ei- 
ther by a nerve's ſwelling when it is firmly 
tied; or that, however ſubtile their fluids are, 
they might be collected in ſome drops, at leaſt, 
when the cut end of a nerve of a living ani- 


mal is kept ſome time in the exhauſted receiver 


of an air- pump. It is affirmed, that neither 
did the tied nerve ſwell between the brain and 
ligature, nor was there any liquor collected in 
the receiver of the air: pump; from which it is 
concluded, that there is no liquor in the nerves. 

Some, who ſay they have tried ,theſe ex- 
periments, afirm, that in young animals the 
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a liquor does drill out upon cutting a nerve. 
Whether ſwelling or liquor is ſeen 
or is not ſeen in theſe experiments, no con- 
cluſion for or againſt a nervous fluid can be 
made from them; for the ſwelling of the 
nerve after it is tied, or the efflux of liquors 
from its extremity, will never prove either to 
be the effect of the fluid in the proper ner- 
vous fibrils, ſo long as they might be occaſion- 
ed by the liquors in the larger veſſels of the 
cellular ſubſtance of the nerves; and if theſe 
{ame veſſels of the coats of the nerves do not 
diſcover their liquors by theſe experiments, it 
is far leſs to be expected, that the much more 
ſubtile nerves will diſcover theirs, 

40. The 3d Objection to the doctrine of the 
brain being a gland, and the nerves, its ex- 
cretories, ſuppoſes a more rapid motion neceſ- 
ſary in the fluid of the nerves, than what moſt 
of the defenders of the nervous fluid will now 
allow; and is afterwards to be conſidered par- 
ticularly in a more proper place. 

41. The 4th objection being, That if nerves 
are excretories of a gland, they muſt be cy- 
lindrical pipes, in which no obſtructions or 
difeaſes would happen; but fince we daily 
ſee diſeaſes in the nerves, they muſt therefore 
not be ſuch excretories. The anſwer is, That 
diſeaſes happen often in the excretories of other 
glands, as of the liver, kidneys, Cc. notwith- 
ſtanding their cylindrical form, and their much 
ſhorter and leſs expoſed courſe. When we 
conſider the very tender ſubſtance of the brain, 
the vaſt complication of veſſels there, the pro- 
digious ſmallneſs of the pipes going out from 
it, the many moving powers which the nerves 


are 
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are to undergo the ſhock of, and the many 
chances which the veſſels, membranes, and cel- 
lular ſubſtance accompanying the nerves have 
of being difordered, and then affecting the 
ner vous fibrils, we hive very great reaſon to be 
ſurpriſed, that theſe cylindrical pipes are not 
much more frequently put out of order, by 
too great or too fmall a quantity of liquors : 
by too viſcid or too thin fluids ; by liquors con- 
fiſting of too mild and fluggiſh particles, or 
of too acrid pungent ores ; by too great or too 
little motion given to the liquors ; by the dia- 
meters of the pipes being too much ftraitened, 
or too much inlarged ; and by a great many 
ether varieties of circumſtances which might be 
thought capable of diſturbing the functions of 
the nerves, ſuppoſing them to be cylindrical 
excretories of the gland, the brain. 

42. The numerous veſſelis of the encephalon 
have brought ſome of the gentlemen who aſſert 
the nerves io be ſolid, to acknowledge, that 
there is a liquor ſecreted in the brain: But 
then they will not allow that this liquor is ſent 
out by the proper nervous fibrils ; but that it 
is poured into the cclinlar ſubſtance in which 
the nerves lie, to keep them moiſt and ſupple, and 
therciore fit for exerting their elaſticity, vibra- 


tion, c. by which, in their opinion, the effects 


commonly aſcribed to nerves are produced. 
43. Beadcs the objections already mentioned 
($ 32. 33) againſt the nerves acting as elaſtic 
ſtrings, this opinion has ſome other difficulties 
which may be objected to it: For inſtance, 
there is not one analogous example in the 
whole body of liquors ſecreted in a large 
gland, to be poured into a cellular ſubſtance, 
f as 


— 
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as is here ſuppoſed ; the liquors in the cells of 
the rela cellularis of other parts are fepartted 
from the little arteries which are diltributed to 
theſe cells. 

Further, it cannot be imagined, how a li- 
juor ſeereted in the ceriex of he brain ſhould 
make its way through the medullz, to come 
out into the cellular memb:ranes on the ſurface 
of that medulla. | | 

Laſtly, A very iinple experiment, of inject- 
ing water by ine artery of any member, 
and thereby bi: 2g the cellular ſubſtance of the 
nerves of that member, {hews evidently, that 
the liquor of the cellular ſubſtance of the 
nerves has the lame fountain as the liquor 
has in the fela cellularis anx where Elle, that is, 
from the liitle arteries difperſed upon it. (7 

44. The doctrine of a fluid in the nerves, 
is not only thus ſupported by the analogy of 
the brain and nerves to the other glands and 
their excretories, but thoſe who maintain this 
doctrine mention an experiment which they 
think dire&ly proves a fluid in the nerves. 
It is this: After opening the thorax of a living 
dog, catch hold of and preſs one or both the 
phrenic nerves with the 1 the diaphragm 
immediately ceaſes to contract; ceaſe to com- 
preſs the nerves, and the As acts again: 
A ſecond time, lay hold of the nerve or. 
nerves ſome way above the diaphragm, its 
motion ftops. Keep firm the hold of the 
nerve, and, with the fingers of the other 
hand ſtrip it down from "the ſingers which 
make the compreſſion towards the diaphragm, 


and it again contracts: A repetition of this 


part of the experiment three or four times, 


2 is 
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is always attended with the ſame effects; but 
it then contracts no more, ſtrip as you will, 
unleſs you remove the preſſure, to take hold 
of the nerves above the place firſt pinched ; 
when the muicle may again be made to con- 
tract, by ſtripping the nerve down towards it. 
This experiment 1 have done with the fuc- 
ceſs here mentioned. Let any one try if he 
can imagine any other reaſonable account of 
theſe appearances, than that the preflure by 
the fingers ſtopped the courle of a fluid in 
the nerve ; that fo much of this fluid as re- 
mained in the nerve, betwixt the fingers and 
diaphragm was forced into that muſcle by 
ſtripping, and when it was all preſſed away, 
the fingers above preventing a ſupply, the 
muſcle contracted no more till the fingers 
were removed, and a freſh flow by that means 
was received from the ſpinal marrow, or from 
that part of the nerve which had yet not been 
ſo ſtripped. 1 

It has been objected to the concluſions from 
this experiment, 1. That the diaphragm is 
ſet in motion by ſtripping the nerve from, as 
well as towards, this muſcle; and this may be 
well expected ; for a liquor in ſuch ſmall pipes 
hindered to flow backwards by ligature, pinch- 
ing fingers, or even the flow of their liquors 
from the fountain, will regurgitate forewards 
with velocity, when preſſed backwards. We 
ſee it happen in the ſtalks of tender ſucculent 
plants. | | 

2. It is ſaid, that muſcles ceaſe to act when 
their veins are tied, as well as when their ar- 
teries or nerves are tied or cut, but that mul- 


cles continue to att when their veins are cut; 
| * 
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by which it would appear, that the overloading 
of the veſſels is an impediment to the action of 
muſcles, and therefore the ceaſing of their 
action when their arteries or nerves are tied 
or cut, may alſo be owing to the liquor in the 
branches of theſe pipe: of muſeles ſtagnating 
when it is not propelled by the flow of more 
I'quor from their trunks, and not to any in- 
fluence or moving power, which now ceaſes to 
be conveyed to them. 

It is to be obſerved in making the experi- 
ments juſt now mentioned, that the contraction 
of the muſcles ceates ſooneſt when the nerves, 
and lateſt when the weigs are tied. That 
when veins are tied, not only are the veflels 
overloaded, but all the cellular ſubſtance of 
the muſcles is filled with coagulated blood; 
whereas when the arteries and nerves are tied, 
the reverle is ſeen, the muſcles are lax and of 
leſs bulk. So that in theſe caics the ceaſing 
of the contraction of the muſcl:s ſeems to de- 
pend on very d:\Forent cauſes, to wit, a de- 
privation of neceſſity liquors in the one, and a 
redundancy of fv per fluous blood 1n the other, 
An elaſtic fick may be deprived of its elaſti- 


city by being made > either too dry or too wet. 


45. Some gentlemen, convinced of the 
reaſonableneſs of the ſecretion of a liquor in 
the brain to be ſent out by the nerves, but not 
comprehending how a fluid could have ſuch a 
1 retrograde motion as they imugined was 

neceflary for conveying the ee s of ob- 
jects made on the extremities of nerves to the 
fſeriſorium, ſuppoſed two ſorts of nes; one 
that conveyed a liquor for muſcular motion 
and nutrition; the other compoſed of ſolid 
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nerves, that were to ſerve for organs of the 
ſenſes, to convey the vibrations communicatea 
from objects to the /enſorium. 

46. To this opinion (4 45.) the objections 
againſt the ſenſatory nerves acting by vibration 
(F 32.) may be made; and there is ſo little 
reaſon to ſuſpe&t any diff-rence in the tex- 
ture of the different parts of the brain or 

erves, that, on the contrary, the ſtructure 
is every where ſimilar, and branches of the 


_ ſame nerve often ſcrve both for ſenſation and 


motion. 

How little necetlity there is for ſuppoſing ex- 
tremely rapid motions of the nervous fluid, is 
tO be examined ſoon. | 

47. The hypotheſis of great celerity in the 
motion of the fluid of the nerves being ne- 
ceflary, gave allo rife to another diviſion of 
the nerves, into arterizus or effluent, and ve- 
nous Or refluent. It was ſaid, that muſcular 
motion and nutrition depended on the arteri- 
ous nerves; and that the ſenſations depended 
on an accelerated motion of the nervous fluid 
towards the brain, by the impreſſions which the 
objects of the ſcaſes make upon the venous 
nerves. By this ſuppoſition the abſurdity of 
rapid fluxes and refluxes in the ſame canal 
was prevented, and an advantage was thought 
to be gained by it, of faving too great a waſte 
of the fluid of the nerves, which otherwiſe 
the encephalcn and /pinal marrow could not ſup- | 
ply in ſufficieat quantity to auſwer all the exi- 
gencies of life. 

48. To this opinion (4 47.) it has been ob- 
jected, /, That there is no example in the 
body of a ſecreted liquor being returned im- 

mediately 
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mediately and unmixed to the gland by which 
it was originally ſeparated from the maſs of 
blood; which would be the caſe were there 
venous nerves. 2dly, There is no occaſion 
for ſaving the fluid of the nerves ia the way 
propoſed ; the organs for ſecreting that fluid 
being large enough to ſupply all that is neceſ- 
ſary of it in the common functions of life, —— 
2dly, If the fluid of the nerves was to be 
thus kept in a perpetual circulation, it would 
ſoon become too acrid for continuing with 
ſafety in ſuch ſenfible tender veſſels as the 
brain and nerves are compoſed of. Aqthly, 
This hypotheſis will not anſwer the deſign for 
which it was propoſed : For though the mo- 
mentary application of an object might cauſe 
an acceleration in the fluid of venous nerves, 
yet if the object was. kept applied to the 
nerves, it would ſtop their fluid, ſo that it 
could not go foreward to the brain ; and there- 
fore, according to this doctrine, we ſhould be 
icnfible of no objects, except thoſe whoſe ap- 
plication to the organs of the ſenſes was mo- 
IN nary. | 
49. Let us now ſuppoſe it probable, that the 
encepnalon and ſpinal marrow ſecern a liquor 
from the blood which is ſent into ail the ner ves, 
and that by the means of this liquor, the 
nerves perform the offices commonly aſſigned 
to them; it is next neceſſary to enquire what 
kind of liquor this is, and how it moves, in 
order to determine how well its nature and 
motion are fitted for performing what is ex- 

pected from it. 
50. The liquor of the nerves has been fan- 
cied by ſome to be of a very ſtrong acid or 
| alcaline 
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alcaline nature : But ſince none of our Juiccs 
appear to he of this ſort, and fince ſuch liquors 
irritate and deftroy the parts of the body which 
they are applied to, we cannot conceive how 
the brain can ſeparate, or the nerves could 
bear any thing of ſuch an acrid nature. This 
tenderneſs and ſenſibility of theſe organs muſt 
hinder us abſolutely from ſuppoſing that the li- 
quor of the nerves can be acrid or pungent, or 
of the nature of ſpirit of wine, hartſborn, &c. 

51. Some have imagined the liquor of the 
nerves to be capable of voſt exploſion like 
gun poder, or of violent ſudden rarefaction 
like air, or of ſtrong ebulition like boiling 
water, or the mixture of acids with alcaline 
liquors. But as the maſs of blood from which 
this fluid is derived, is not Poſſeſſed of any 
ſuch properties, we cannot ſuppoſe the blood 
to furniſh what it has not in itſelf. Beſides, 
all theſe operations are too violent for the 
brain or nerves to bear; and when once they 
are begun, they are not ſo quickly controlled 
or reſtrained, as experience teaches us the 
ner ves can be made to ceaſe from acting. 

52. We are not ſufficiently acquainted with 
the properties of an ether or etefrical ef- 
Nuvia pervading every thing, to apply them 
juſtly in the animal economy; and it is as 
difficult to conceive how they ſhould be re- 
tained or conducted in a lons nervous cord, 
Theſe are difficulties not to be ſurmounted. 

53. The ſureſt way of judging what kind 
of liquor this of the nerves muſt be, is to 
examine the liquors of ſimilar parts of the 
body. All the glands ſeparate liquors from 
the blood much thinner than the compound 
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maſs itſelf ; ſuch” is the liquar poured into the 
cavity of the abdomen, thorax, ventricles 
of the brain, the ſaliva, pancreatic juice, 


lymph, &c. Where-ever there is occafion for 


ſecreted liquors being thick and viicid, in 
order to anſwer better the uſes they are in- 
tended for, nature has provided reſervoirs 
for them to ſtagnate in, where their thinner 
parts may be carried off by the numerous ab- 
ſorbent veins diſperſed on the ſides of thoſe 
cavities; or they may exhale where they are 
expoſed to the open air. The mucus of the 
noſe becomes viſcid by ſtagnation; for, when 
it is immediately ſecreted, it is thin and watery; 
as appears from the application of ſternuta- 
tories, &c. The cerumen of the ears is of a 
watery conſiſtence, when juſt ſqueezing out. 
The mucus of the alimentary canal grows 
thick in the /acung, The bile in the hepa- 
tic duct has little more conſiſtence than lymph 3 
that in the gall-bladder is viſcid and ſtrong. 
The urine is much more watery as it flows 


from the kidneys, than when it is excreted 


from the bladder. The ed is thin as it comes 
from the teſticles, and is concocted in the 
veficule ſeminales, &c. - 

54. Hence (4 53.) we way ſafely conclude, 
that a-thin liquor is ſecreted in the cortex 
encephali and ſpinal marrow ; and ſceing the 
thinneſs of ſecreted liquors is generally, as 
the diviſions of the veflels, into ſmall ſubtile 
branches, and that the ramifications within the 
{cull are almoſt infinitely ſubtile, the liquor ſe- 
creted in the encephalon may be determined to 


be among the fineſt or thinneſt fluids. 


55. Seeing alſo that we can obſerve no large 
reſervoir, 
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refervoir, where the liquor ſecerned in the c:r- 
tical ſubſtance is depoſited, to have its finer 
parts taken of, we have reaſon to think, that 
it goes foreward into the nerves in the ſame 
condition in which it is fecerncd. - 

$6. By fine Or ſubtile animal liquors, 13 
meant no more than thoſe which are very fluid, 
and which ſeem to confiſt of a large propor- 
tion of watery particles, and a leſſer one ot the 
oily, ſaline, and terreſtrious particles. Some of 
the liquors which we can have in ſufficient 
quantity to make experiments with, are fo 
fluid, and have ſo little viſcidity or coheſion of 
parts that when laid upon a piece of clean mir- 
ror, they evaporate without leaving a ftain ; 
ſuch is the liquor ouſing out from the ſucface 
of the pleura, the lymph, and feveral others. 

If then theſe liquors, which are ſubject to 
our examination, the ſecerning veſſels of which 
are fo large that we can fee them, have ſuch a 


ſmall cohefion of parts, it might not be unrea- 


fonable to ſay, that the liquor of the nerves is 
as much more fine and fluid than lymph as the 
veſſels ſeparating it are ſmaller ; and therefore 
that the fluid of the nerves is a defecated water, 
with a very ſmall proportion of the other prin- 
ciples extremely ſubtilized. | 

57. Two experiments are faid to contradich 
this opinion of the liquor of the nerves being ſo 
fluid and fubtile. One is, that upon cutting the 
cauda equina of a living animal, a liquor as viſcid 
as the white of an egg drops out: The other is, 
that a wounded nerve yields a glairy ſanies: 
But theſe don't appear to be the proper fluid 
of the neryes; ſince it is evident, that what is 
diſcharged in both theſe cafes, comes out of the 

: | cellular 


. cr” 


cellular ſubſtance involving the nervous fibrils. 


58. Conſidering bow many experiments 


make it evident, that there is a conſtant unin- 
terrupted ſtream of liquors flowing through 
all the canals of animals, Which convey li- 
quors compoſed of particles ſmaller than the 
diameter of their canal, which is always the 
cate of the nerves in a natural ſtate; it is 
ſurpriſing how ,it ever could be thought that 
the liquid of the nerves ſhould be obliged to 
flow from the brain to each muſcle the mo- 
ment we will; or that this liquor ſhould flow 
back with the like ſwiftneſs from the extremi- 
ty of each nerve, to which av object of ſenſa- 
tion is applied. The nerves, as well as the 
other excretories of the glands, always are 
full of liquor; the degree of diſtenſion of the 
canals not being at all times alike even in a 
ſound ſtate, But this happens without incon- 
venience, as the tidcs of the canals have a 
power to accommodate themſcives to the pre- 
ſent quantity, poleſs it is very much above or 
below the natural ſtandard; in both which 
cales diſeaics enſue, 

59. The motion of the fluid in the nerves 
is therefore not only conſtant, but it is alſo 
cqual, or nearly fo : For, though the blood in 
the larger articiles is moved uncqually by the 
fmequal forces, the contraction of the ventri- 
cle of the heart, and the weaker power, the 
ſ[y/iole of the arterics; yet the difference be- 
tween thele two aoving powers comes to be 
leſs and leſs perceptivie, as the arteries divide 
into ſmaller branches; becauſe of the numerous 
reſiſtances which the liguo:s meet with, and 
becauſe the canals they move ia become lar- 
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ger, till in the very ſmall arterious branches, 
there is no ſenfible difference in the velocity 
of the liquors from the effect of the heart or 

arteries. The motion of the fluids muſt ſtill 
be more equal in the excretories of glands, 
and particularly in thoſe where the veſſels have 
divided into very minute branches, and the li- 
quors have no other propelling torce but the 
heart and arteries, (ſee F 1.) ; therefore the ner- 
vous fluid moves conſtantly, equally, and ſlow- 
ly, unleſs when its courſe is altered by the in- 
fAluence of the mind, or by the preſſure of ſome 
neighbouring active organ. 

60. As there is neither proof nor probabili- | 
ty of the valves ſuppoſed by ſome in nerves, 
we are not to aſſume them in accounting for 
any phenomena. 

61. We have not, and perhaps cannot have 
any idea of the manner in which mind and body 
act upon each other; but it we allow that the. 
one is affected by the other, which none deny, 
and that the fluid of the nerves (whatever name 
people pleaſe to give it) is a principal inſtru— 
ment which the mind makes uſe of to influence 
the actions of the body, or to inform itſelf of 
the imprefiions made on the body, we mult al- 
low that the mind can direct this inſtrument 
differently, particularly as to quantity and ce- 
lerity, though we mult remain ignorant of the 
manner how many phenomena depending on 
this connection of mind and body are produ- 
ced. Thus we would in vain attempt to ac- 
count for animals continuing, after their heads 
were ſtruck of or their hearts were cut out, 
to perform actions begun before they ſuffered 
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62. Let us now ſuppoſe the nervous fluid 
ſuch as has been argued for, to wit, a very fluid 
ſaponaceous water, moving in a conſtant, e- 
qual, flow ſtream, from the encephalon and ſpi- 
„al marrow, in each of the proper ner sous 
{ibres, except when the motion is changed by 
ſome acceſſory cauſe, ſuch as the mind, preſ- 
ſure of other parts, &c.; and let us examine 
how well ſuch a ſuppoſition will agree with the 
phanomena of the three great functions, nu - 
trition, ſenſation, and muſcular motion, which 
the nerves are principal inſtruments of, 

63. In general, we may ſay, that nerves 
can carry fluids to the moſt minute part of the 
body, to ſupply what is waſted in any of the 
ſolids ; that the impreſſion made by the ob- 
jects of the ſenſes on the very ſoft pulpy ex- 
tremities of the nerves of the organs of the 
ſenſes, muſt make ſuch a ſtop in the equal- 
flowing nervous fluid, as muſt inſtantaneouſly 
be perceptible at the fountain head from which 
the pipes affected ariſe ; that the conſtant flow 
of the liquor of the nerves into the cavities 
of the muſcular fibrillæ, occaſions the natural 
contraction of the muſcles, by the as conſtant 
niſus it makes to increaſe the tranſverſe and to 
ſhorten the longitudinal diameter of each 
fibre; and that it is only to allow the mind a 
power of determining a greater quantity of this 
ſame fluid with a greater velocity into what 
muſcular fibres it pleaſes, to account for the vo- 
luntary ſtrong action of the muſcles. 

64. But ſince ſuch a ſuperficial account 
would not be ſatisfactory, it will be expected, 
that the principal phenomena of theſe three 

functions ſhould be explained by the means of 


G g ſuch 


359 Or THE NERVES IN GENERAL. 


fuch a fluid as has been ſuppoſed ; and that the 
ſeveral objections againſt this doctrine thould 
be anſwered ; Let as attempt this ; and where 
we cannot extricate ourſclves from difficulties 
which may be thrown in, let us honeſtly ac- 
. knowledge ignorance. 

65. &. If water, with a very ſroall propor- 
tion of oils and ſalts from the earth, proves a 
fit nouriſhment for vegetables, ſuch a liquor 
as the fluid of the ner ves has been deſcribed 
($.56.) may not be anſit for repairing the waſte 
in animals. 

5. The flow continual motion of this nervous 
fluid (58. von to the moſt minute parts of 
the body (5 19.), is well enough calculated to 
ſupply the particles that are conſtantly worn 
off from the ſolids by the circulation of the 
liquors and neceſſary actions of life. | 

y. The greater proportional ſize of the en- 
cephalen in young creatures than in adults, 
ſeems calculated for their greater proportion— 
al growth: For the younger the animal is, 
the larger encephalin aud ſpecdicr growth it 
has, \ 

d. A palſy and atrophy of the members ge- 
nerally accompanying cach other, ſhew, that 
nouriſhment, ſenſation, and motion, depend on 
the ſame cauſe, 

s. It was ſaid (4 26.), that the nerves were 
principal inſtrumenis in nutiiiion :' It was not 
affirmed, that they were the fel inſtruments ; 
and therefore an airoby may proceed from 
the compreflion or other 92 of an artery, 
without be ing an objection to the doctrine here 
laid down. 


66. a. All obj: Cs or ſenſe, v When applied to 
| their 
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their proper organs, act by impulſe ; and this 
action is cipable of being increaſed by in- 
crealing the impeliing force. In tangible ob- 
jects, that is clearly evident; the cloſer they 

are preſſed to a certain degree, the more di- 
ſtinét perception enſues. Odorous particles 
need the aiftance of air moved rapidly, to 
affect our noſe: Sapid ſubſtances, that are 
ſcarce ſufficient to give us an idea of their taſte 
by their own weight, are aſſiſted by the preſ- 
ſure of the tongue upon the'palate : The rays 
of light collected drive light bodies before 
them : Sound communicates a vibration to all 
bodies in harmonic proportion with it. 

The impulſes made thus by any of theſe ob- 
je&ts on the fott pulpy nerves (4 21.), which 
are full of liquor, preſſes their ſides or extre- 
miti-s, and their liquor is hindered to flow ſo 
freely as it did The canals being all full (5 58.) 
this reſiſtance muſt inſtantaneouſly affect the 
whole column of fluids ja the canals that are 
preſſed, and, their origins, and have the fame 
effect as if the impuile had been made upon 
the origin itſelf, To illuſtrate this by a grots 
compariſon ; Let any one puſh water out of a 
ſyringe, through a long flexible pipe fixed to 
the iyringe, and he is ſcofible of reſiſtance or 
a puſh backwards, the moment any one ſtops 
the orifice of the pipe, or cloſes the ſides of 
it with his fingers. This impule made on the 
nerves, and thus communicated to their origin, 
varies according to the ſtrength or weaknels, 
the quickneſs or ſlowneſs, the coutinuance pr 
ſpeedy removal, the uniformity or irregularity, 

the conſtancy or alternation, &c, with whic 
objects are applicd to the nerves, 
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b. Whenever any object is regularly applied 
with due force to a nerve, rightly difpoſed to 
be impreſſed by it, and is communicated, as 
juſt now explained, to the /en/arium, it gives a 
true and juſt idea of the obje& to the mind, 

c. The various kinds of impulſes which the 
different clafles of objects make, occaſion in 
animals, which ought to have accurate percep- 
tions of each object, a neceſſity of having the 
differeat organs of the ſenſes variouſly modi- 
tied, ſo that the ſeveral impulſes may be regu- 
larly applied to the nerves in each organ; or, in 
other words, we muſt have different organs of 
the ſenſes fitted to the diffe rent claſſes of objects. 

d. As the objects have one common proper- 
ty of impulſe, ſo all the organs have moſt of 
the properties of the organ of touching in com- 
mon with the papillae of the ſkin. In the noſe 
and tongue, this is evident: In ſome operations 
of the eyes we can alſo perceive this; as we 
may likewiſe do in ſome caſes where matter is 
collected in the internal ear. 


e. Theſe properties common to the different 


objects and organs occaſion frequently un- 
common effects in the application of an ob- 
ject to an organ proper to another object of 
ſenſat ion; for ſometimes we have the ſame 
idea as if the object had been applied to its 
own proper organ: At other times the ob- 
ject 13 as it were changed, and we have the idea 
as if the organ had had its own proper ob- 
ject applied to it. Thus, for example, light 
is the proper object to be applicd to the eye, 
to give us any idea of colours; yet when all 
light is excluded from the eyes, an idea of 
light and colours may be excited in us by 

5 . couch- 
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couching, ſneezing, rubbing, or ſtriking the 
eye-ball.— 
excite ſound perceptible to the ear, applied to 
the teeth, raiſes a ſtrong idea of ſound4 as a 
little inſe& creeping in the meatus auditorius 
alſo does.——The fingers applied to two rough | 
ſarfaces, rubbing on each other, are ſenſible of 


the ſound they make; ſurgeons of any practice 


—A cane vibrating, ſo as not to 


in the cure of Saldared bones can bear witneſs - 
to the truth of this. —The fingers dipped in a- 


cid and ſeveral other acrid liquors, have a ſen- 
ſation very like to taſting - Smelling and taſt- 
ing every body knows are ſubſervient and aſ- 


ſifting to each other. From ſuch examples wWe 
have ſuther proof of one general cauſe of our 


ſenſations; to wit, impulſe from the objects; 


and of ſuch a ſimilarity and relation in the or- 


gans as might give reaſon for imagining that 


any one of them would be capable of pi oducing 


the effect of another, if the impulſes of the dif- 
ferent objects coul be regularly applied to 


each — Hence light and found may affect in- 


ſects and other animals that have not cyes or ears. 
V. If the impulle of an object is applied with 


due force, but irregularly, a confuled idea of 


the object is raiſed. Diſtant object are co3tu- 
ſed to my es, as very near ones are to preſbyte. 


Av 


g. If the application of the impulſe is regu- 


lar, but the force with which it is applied is too 
weak. our perception of the object is too faint. - 


One may es ſo low as not to be heard. 


þ, If the application of objects is too violent, 


and there is any danger of the tender Organs of / 
our ſenſcs being hurt or deſtroyed, au uneaſy * 


ſenſation we call pain is raiſed, whatever the 


organ thus injured is. The object of feeling : 


G-3. _altects-- 
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affe cts every organ: Thus preſſure, ſtretching, 
cutting, pricking, acrid ſalts, pungent oils, 
great heat, violent cold, &c. occaſion pain, 
where-ever they are applied. Beſides, every 
particular organ can be affected with pain by 
the too violent application of its own proper 
object. Too much light pains the eyes; very 
loud found ſtuns the ears ; very odorous bodies 
and too ſapid objects hurt the noſe and tongue. 
A pretty ſure proof this, that the objects of 
our ſenſes all act, and that the organs are all 
impreſſed, in nearly the ſame way 
i. Since a middle impulſe, neither too ſmall 
nor too great, is neceſſary for a clear percep- 
tion of objects, we would often be in danger of 
not diſtineuiſhing them, if we were not ſubjec- 
ted to another law, to wit, that numerous im- 
pulſes made at once, or in a quick ſucceſſion 
to each other, increaſe our perceptions of ob- 
Jects Thus, ſuch ſo und as would not be heard 


on a mountain top, will be diſtinctly heard in 


a wainſcotted-chamber.— We feel much more 
clearly a tangible object when our finger is 
drawn alongſt it than when applied with the 
fame force, but by a ſingle preſſure, upon it.— 
We make repeated applications of odorous and 
ſapid objects, when we wiſh to ſmel} or taſte 
accurarely.—The end of a burning ſtick ap- 
pears much more luminous when quickly whir- 
led in a circle than when at reſt. 

k. Whenever the uneaſy ſenſation, pain, is 
raiſed by the too ſtrong application of objects, 
a fort of neceſſity is as it were impoſed upon 
the mind to endeavour to get free of the in- 
Jjuring cauſe, by cithe: withdrawing the grieved 
part of the body trom it, as one —_— nd 

ol 
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hand when his finger is pricked or burnt; 
or the injuring cauſe is endeavoured to be for- 
ced from the body, as a teneſmus excites the 
contraction which pulhes acrid feces out of 
the rectum. In both theſe operations, a con- 
vulſive contraction is immediately made in the 
leſed parc, or in the neighbourhood of it; and 
if the irritation is very ſtrong or permanent, 
the greater part of the nervous ſyſtem becomes 
affected in that ſpaſmodic or convulſive way;— 
Is it this neceſſity which obliges the mind to 
exert herfelf in reſpiration, or in the action of 
the heart, when the lungs or heart are gerged 
with blood? or the iris to contract the pupil, 
when the eye is expoſed to ſtrong light? or 
| ſneezing to be performed when the noſe is 
tickled ? &c. — Will not a ſtimulus of any nerve 
more readily affect thoſe with which it is any 
n where connected than the other nerves of the 
| body? May not this ſympathy ſerve as a mo- 
1 nitur of the mind rather to employ the organs 
furniſhed with nerves thus connected, to aſſiſt 
n in freeing her of any uneaſy ſenſation, than to- 
> make uſe of any other organs ?—Will not this 
— in ſome meaſure account for many falutary 


1 operations pertormed in the body before expe- 
e rience has taught us the functions of the or- 
8 gans per forming them? | 
= 'This niſus of the mind to free the body of 
what is in danger of being hurtful, may ſerve 
is to explain the phenomena of a great many diſ- 
5, caſes, when we are acquainted with the diſtri- 
n bution of the particular nerves ; and from this 
bo we can underftand the. operation of medicines 
d that ſtimulate; and may learn how, by exciting 
is a ſharp, but momentary Pain, we may free the 


d - ; body 
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body of another pain that would be more dura- 
ble; and that, by having ir thus in our power 
to determine # flow of the liquor of the nerves 
to any/particular part, for the benefit of that 
part, or the relief of any other diſeaſed part, 
we can do coniderable fervice by a right ap- 
plication of the proper medicines. 

/ If a pain-giving cauſe is very violent or 
long continued, it deſtroys the organs either 
irre coverably, or puts them ſo much out of or- 
der that they only gradually recover: People 
have been made blind or deaf for all their 
lives after a viclent effect of light on their 
eyes, or of ſound on their ears; and we are 
frequently expoſed to as much light and ſound 
as to make us unfit to ſee or hear for a conſi- 
derable time. I would explain this by a 4i-- 
gature put round the tender branch of an herb. 
This lipature drawn to a certain degree, may 
weaken the canals ſo as to be unfit for the 
circulation of the juices a good while, till 
they are gradually cxplicared avd made firm by 
theſe juices: A ſhifter ligature would diſor— 
der the ſtructufe of the fibres ſo much, that 
the liquors could not ecover them. The a- 
nalogy is ſo plain, that it needs ne commen- 
tary — Thus the influence of a nerve tied 
wich an artery in the operation of an ancuriſm 
may ceaſe ſor ſome time, but be afterw aids 
recover ed. 

67. 1. In applying the fluid of the nerves 
to the action of muscles, it was ſaid, that 
the natural or involunt ry contractzon of 
muſcles was the 1/15 which the nervous fluid 
flowing con tautly imo ti. muſcular fibres 
Makcs. to dillend thele Abrils, by enlarging 

their 
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their tranſverſe diameters and ſhortening their 
axes; and that voluntary contraction was ow- 
ing to a greater quantity of that nervous li- 
quer determined towards the muſcle to be put 
in action, and poured with greater momen- 
tum into the muſcular fibrils, by the power 
of the mind willivg to make ſuch a muſcle to 
act, or obliged to do it by an irritating pain- 
giving cauſe (4 66. .) 

2. Some object to this account of muſcular 
motion, that if there is no outlet for the li- 
quor ſuppoſed to be poured into muſcular fibres, 
muſcles would always be in a ſtate of contrac- 
tion, which they are not; and if there is a paſ- 
ſage from the fibrils, the liquor would flow 
out as faſt as it was thrown in; and therefore 
no diſtenſion of the fibres or contraction _ 
the muſcles could be made, 

3. Ia anſwer to this objection, it is obſerved; 
that notwithſtanding the evident outlet from 
the arteries into the veins, yet the arteries 
are diſtended by the tale of the heart, or any 
other cauſe increaſing the momentum of the 
blood. 

4. It has been alſo objected to 5 1. that, 
if it was true, the volume of the mufcle in con- 
traction neceſſarily would be conſiderably 
increaſed by ſo much liquor poured into its 
fibrils; whereas it does not appear, by any 
experiment, that the volume of a muicle is 
increaſed by its being put into action. 

5. To this it has been anſwered, 1. That 
when the axes of muſcular fibres are ſhorten- 
ed, and their tranſverſe diameters are enlar- 
ged, the capacitics of their fibres, and conſe- 
Jeu their volume, may not be changed, the 

4 diminution 
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diminution one way balancing the increaſe 
in the other. 2 That the ſpices between 


the muſcular fibres arc ſufficient to lodge theſe. 


fibres when they well, during the contraction 
of a mulcle, without any addition to its 
bulk; and that it plaialy appears that theſe 
ſpaces between the fibrils arc thus occupied, 

by the compreflion which the larger veſſels of 
muſcles, which run in thoſe 1ſpices, ſuffer 

during the action of the muſcle; it is o great 
as to drive the blood in the veins with a re- 
markable accelerated velocity. 

6. Another objection to the action of mules 
being owing to the influx of a fluid into their 
fibrils is, That muſcular fibres are diſtractile, 
or capable of being ſtretched ; and therefore, 
when a fluid is poured into their hollow fi- 
brils, they would be ſtretched Jongitudinally, 
as well as have their tranſverſe diameters 
increaſed; that js, a muſcle would become 
longer, as well as thickers when it is put into 
action; whereas it is certainly known that 
a muſcle is ſhortened while it acts. 

7. In anſwer to this, ic has been remark- 
ed, That though muſcular fibrils are diſtractile, 
yet they will not yield to, or be ſtretched by 
every force,. however ſmall, that might be 
applied to them. A cord that can be ſtretch- 
ed in length by the weight of a pound or 
two, would not yield in the leaſt to an ounce 


+ or two; and it muſt likeways be obſerved, that 


gradually as any body is ſtretched, its re- 
ſiſtance to the {irctching force increaſes. A 
rope may be {tretched to a certain length by 
a pound weight zppended to it, which would 


require two pounds to ſtretch it very little tur- 
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ther; and therefore the general obſervation. 
dt animal fibres being diſtractile, cannot 
be a reaſonable objection to the account of 
muſcular motion above mentioned, unleſs a 
proof is brought that the force which the liquid 
of the nerves muit exert upon cach fibre of a 
muſcle, ia order to make it act, is capable of 
diſtracting or ſtretching the fibres; which has 
not yet been attempted to be proved. It would 
appear from the pain cauſed by too great an 
effort of muſcles, eſpecially in weak people, 
that muſcular fibres can bear very little diftrac- 
tion without danger of a ſolution of continuity, 

8. Muſcles ceating to act when their arteries. 
are tied or cut, and being brought into motion 
by injecting liquors into the arteries even of 
dead animal, has been mentioned as We 
to the nervous Influence cauſing their contrac- 
tions. 

Io the firſt of theſe» experiments it miy be 

anſwered, That the tying or cutting ot the 
nerves ſooner produces the effect of making the 
contraction ceaſe than ſtopping the influx of 
the arterions blood does; and it will be unt- 
verſally allowed, that the influx of blood into 
muſcles is neceſſary for performing their func- 
tions right. 

Whoever obſerves-the motion which inject- 
ing water or any other liquor into the arteries 
of a dead animal, cauſes in its muſcles, will not 
compare it to what contraction, whether vo- 
luntary or excited by irritation, he may fee in 
a living one. 

9. If muſcular motion depends on the in- 
flux of the nervous liquid, the inſtantaneous 


contraction of a mulcle, when the mind wills 
: Ss | to 
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to make it act, will be eaſily underſtood from 
the nerves being always full of their liquor 
(4 58. 66. a.) 

10. If either the nerves of any muſcle do 
not furniſh a ſufficient quantity. of their liquor, 
or if the fibres of a muſcle become too eafily 
diſtractile, ſuch a muſele will be unactive or 
paralytic. 

11. If too great a quantity of the liquor of 
the nerves is determined to a muſcle or mu- 
ſcles, by any cauſe which the mind cannot 
command, ſuch muſcle or muſcles will be con- 
vulſed. 

12. If the motion of the liquid of the nerves 
is not uniform, but by diſeaſe becomes irre- 
gular, an alternate relaxation and contraction 
of muſcles may be the conſequence. Hence 
trembling palſies, chorea Sancti Viti, &c. Hence 
alſo the convulſive tremors which animals have 
when they loſe much blood. 

13. Though the nerves may not furniſh ſo 
much liquor as way be {ufficient to make mu- 
ſcles contract with ſtrength enough to over- 
come the reſiſtances to their actions, yet there 
may be a {ſufficient quantity of liquor in the 
nerves to allow the impreſſions of objects to 
be conveyed to the /enſerium. This may be 
one cauſe of a member's being ſometimes fen- 
| ſible after it cannot be moved. 

14. Unlels the liquor of the nerves acquires 
ſome energy ia the brain, which we have no 
reaſon to think the circulation of the fluids in 
the veſſels can give it, or unleſs it has other 
properties than what we can diſcover in it, 
or unleſs there is an agent regulating its mo- 
mentum and courſe to differ ent parts which we 
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ære not Lotti of; if ſome of theſe, I ſay, 
do not obtain the action of the heart continu- 
ing of equal force to propel our liquors, not- 
withitanding all the reſiſtances that are to it, is 
not to be explained. | 

15. All muſcles, but eſpecially the heart, 
continue to contract in an irregular way, af 
ter they are cut away from the animal to whom 
they belonged ; which may be owing to the 
kquors continuing to flow in the ſmall veſſels, 
and being powered irregularly into the muſcu- 
lar fibrille, 

16. It is ſaid that a muſcle cut ont of the 
body continues ſome time to be capable of con- 


traction; whereas by tying its arteries or 


nerves, while it is otherwiſe entire in the body, 
it loſes its contracting power, which therefore 


does not depend on theſe organs, the arteries 


or Nerves. 
'The lois of the power of acting when the 


arteries or nerves are tied while the muſcle. 


is in the body, is denied by ſome who made 
the trial, and it might be expected that the 
motion of a muſcle would be more confpicu- 


ous where there is no reſiſtance to it, as is the 


caſe when it is cut away from all the parts it is 
conneced with, than when its connection re- 
mains with parts reſiſting its contractile efforts. 
17. After the heart, or any other muſcle 
cut away from an animal, has ceaſed to con- 
tract, its contraction may again be reſtored, 
by breathing upon it, or pricking it with any 
ſharp inſtrument. That heat or prickin 
ſhould, by their /imulus (F 66. k. ), occaſion 


contraction in a living creature, may be under- 


Rood 3 but how they fhould have the ſame ef- 
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fect in a muſcle feparated from an animal, I 
know not, : 

68. Some have thought the ganglions of 
nerves (4 18. 19. 20.) to be glandular, and to 
perform a ſecretion. — Others, from their firm 
texture, ſuppoſe them to be muſcular, and to 
ſerve to accelerate the motion of the liquor in 
the nerves which proceed from them; but as 
no proof is offered of either of theſe op; inions, 
they cannot be maintained.“ Others would 
make them ſerve, 1. To divide a ſmall nerve 
into many nerves, and by theſe means to in- 
creaſe the number of nervous branches. 2. To 
make nerves come conveniently by differcnt 
directions to the parts to which they belong. 
3. To re-unite ſeveral ſmall nervous fibres into 
one large nerve. Since no proof is brought 
that theſe three things cannot be done without 
the interpoſition of a gingiion, but on the 
contrary, we fee them performed. where there 
are no genglions, we mult continue to acknow- 
ledge ignorance concerning the uſes of theſe 
knotes, the gangl cns. 


Of the P ARTICULAR NERVES: 


I'S generally ſaid, that there are ſorty 

pair of nerves in all; of which ten 

come out from the excephalon, and the other 
thirty have their origin from the {pinal marrow. 
Of the ten pair of nerves which come from 
the encephalon, the firſi is the OLFACTORY, 
which lopg had the name of the. mammillary 
eroceſſes of the brain, becauſe in the bru'cs, 
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cows and theep, which were moſt commonly 
diſlocted by the antients, the anterior ventri- 


cles of the brain are extended forewards upon 


theſe nervcs, and adhere fo firmly to them, 
that they ſeem to make the upper ſide of the 
nerves, Each ot them being large, where it 
begins to by itreiched out, and gradually be- 
coming ſmaller as it approaches the cribri- 
form bone, was imagined to reſemble a nip- 
ple. Thoſe who miltook the ventricles for 
bart of the nerves, obſerving the cavity in 
them tull of liquor, concluded, that theſe ol- 
factory nerves terved to convey the ſuperfluous 


motiture of the brain to the holes of the eth- 


moid bone through which it paſſed into the 
noſe. But ia man, the ventricles of whoſe 
brain are not thus extended forewards, theſe 
nerves are ſmall, long, avd without any cavt- 


ty, having their origin from the corpora firiata, 


near the part where the internal carotid arte- 
ries are about to ſend off their branches to the 
Gl ifferent parts of the brain; and in their courſe 
under the anterior lubes of the brain, which 
have each a depreſſion made for lodging them, 
the human olfactory nerves become larger, till 
they are extended to the cribritorm bone; 
where they ſplit into a great number of {mall 
filaments, to pais throush the little holes in 
that bone; and being jutacd by a branch of the 


fifth pair of nerves, are ſpread on the mem- 


brane of the-nofe. 


The tender ſtructure and ſudden expanſion 


of thele nerves on ſuch a large ſurface, render 
it im poffible to trace them hr ; which has made 


tome authors deny them to be nerves: But 


when we break the circumference of the cribri- 
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form lamelia, and then gently raiſe it, we may 
ſee the diſtribution of the nerves ſome way 
on the membrane of the noſe. 

The contrivance of defending theſe long ſoft 
nerves from being too much preticd by the an- 
_ terior lobes of the brain under which they lie, 
is fingular ; becauſe they have not only the pro- 
minent orbitar proceſſes of the frontal bone to 
ſupport the brain on each fide, with the veins 
going into the longitudiral / ſinus, and other at- 
tackments bearing, it up,. but there is a groove. 
formed in each lobe of the brain itfelt for 
them to lodge in- Their ſplitting into ſo 
many ſmall branches before they enter the 
bones of the ſcull, is likewiſe peculiar to them; 
for generally the nerves come from the brain 
in diſgregated filaments, and unite into cords, 
as they are going out at the holes of the bones. 
This contrivance is the beſt for anſwering the 
purpoſe they are deſigned for, of being the or- 
gan of ſmelling ; for had they been expandecl 
upon the membrane of the noſe into a medul- 
lary web, ſuch as the optic nerve forms, it 
would have been too ſenſible to bear the im- 
preſſions of ſuch objects as are applied to the 
noſe; and a diitribution in the more common 
way, of a cord {ending of branches, would 
not have been equal enough tor ſuch an organ 
of ſenſation. 

The 2d pair of nerves, the 2 P TIC, riüng 
from the thalami nervoarum opticorum, make 
a large curve outwards, and then run obliquely 
inwards and forewards, till they unite at the 
fore part of the , ella turcica z then ſoon divide, 
and each runs obiiquely forewarde and gutw ards 
to go out at its proper hole in the ſphenoid 

bone, 
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bone, accompanied with the ocular artery, to 


beg extended to the globe of the eye, within 
which each is expanded into a very fine cup- 
1 we, that lines all the inſide of the eye 
s far fore wards as the ciliary circle, and is u- 
nivertally known by the name of retina, 


Though the ſubſtance of this pair of nerves 


ſeems to be blended at the place where they 
are joined; yet obſervations of people whoſe 
' optic nerves were not joined, and of others 
who were blind of one eve from a fault in the 


optic nerve, or in thoſe who had one of their 


yes FOLEY out, make it appear, that there is no 
fuch in * nate union of ſubſtance; the optic 
nerve of the affected fide only being waſted, 


while the other was large and plump. And the 


fame obſervations are conradiftory to the doc- 


trine of a decuflation of all the nerves (F 8.);.. 


{or the diſeaſe could be traced from the affected 


cye to the origin of the nerve on the ſame ſide. 


io many fiſhes indecd, the doctrine of decuſſa 
ton is favoured ; for their optic nerves plaiply 


croſs each other, without any union at the part 
where they are joined in men and moll qua- 


drupeds. 


Theſe people whoſe optic nerves were not 


joined, having neither ſeen objects double, nor 
turned their eyes different ways, is alto a plain 


pr: Hof, that the conjunction of the optic nerves - 


will not ſerve to account for either the uniform 
motions of our eyes, or our ſceing objects 
ſingle with two eyes, though it may be one 
caute of the remakable iympathy of the one 
eye with the other 10 many diſeaſes. 


The retina of a recent eye, without any pre- 


paration, appears a very fine web, with ſome. 
b 3 dlood 
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blood veſſels coming from its center to be dif- 
tributed on it; but after a good injection of the 
arteries that run in the ſubſtance of this nerve, 
as is common to other nerves, it is wjzth difli- 
culty that we can obſerve its nervous medulla- 
ry {ubſtance.—The ſituation of theſe veſſels in 
the central part of the optic nerve; the want 
of medullary fibres here, and the firmneſs of 
this nerve before it is expanded at its entry in- 
to the ball of the eye, may be the reaſon why 
we do not ſee ſuch bodies, or parts of bodies, 
whoſe picture falls on. this ceatral part of the 
retina. An inflammation in thoſe arteries of the 
retina, which ſevcral fevers and an ophtiharirrig 
are generally attended with, may very well ac- 
count for the tenderneſs in the eyes, and inabi- 
lity to bear the light, which people have in 
theſe diſeaſes, —1 he over-diſtenſion of theſe 
veſſels may likewiſe ſerve to account for'the 
black ſpots obſerved on bright coloured bodies 
eſpecially, and for thut ſpoaky fog through 
which all objects are ſeen bYPcople in ſome fe- 
vers. —Iif thele veſlcls lofe their tone, and re- 
main preternaturally diſtended, no objscts af. 
ſect our retina, though the eye externally ap- 
pears ſound; or this may be one cauſe of an 
amauroſis or gutta ſerena.—From a partial 
diſtenſion of theſe veſſels, or paraly/is of a part 
of the retina, the central part, or the circum- 
ference, or any other part of objects, may be 
loſt to one or both eyes. 

The THIRD SPAIN rife from the anterior 
part of the proceſſus annularis, and piercing 
the dura mater a little before, and to a fide 
of the ends of the poſtcrior clinoid procels of 
the iphenoid bone, run along the receptacula, 
or cavernous ſinuſes, at the fide of the epbip- 

pium, 
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pium, to get out at the foramina lacera ; after 
which each of them divides into branches,” of 
which one, after forming a little ganglion, is 
diſtributed to the globe of the eye; the others 
are {ent to the muſculus rectus of the palpebra, 
and to the attollens, adductor, deprimens, and 
ob/rquus minor muſcles of the eye-ball. Theſe 
muicles being principal inſtruments in the 
motions of the eye-lid and eye-ball, this 
nerve has therefore got the name of the mo- 
tor 9culi.—I have frequently obſerved in con- 
vulſions the eye-lids widely-opened, the cornea 
turned upward and outwards, and the eye-balls 
ſunk in the orbit; which well deſcribed the 
conjunct action of the muſcles which this pair 
ot nerves ſerves. The diſtenſion of a conſidera- 
ble branch of the carotid, which paſſes over this 
nerve near its origin on each fide, may poſſibly 
be the reaſon of the heavineſs in the eye-lids 
and eycs, after drinking hard, or eating much. 
The FOURTH PAIR, which are the 
ſmalleſt nerves of any, derive their origin 
from the back-part of the baſe of the zeftes ; 
and then making a long courſe on the fide of 
the annular protuberance, eater the dura ma- 
ter, a little farther back, and more externally 
than the third pait, to run alfo along the re- 
ceptacula, to pals out at the foramina lacera, 
and to be entirely ſpent on the muyſcult troch— 
leares, or ſuperior oblique mulcles of the 
eyes. Theſe muſcles being employed in per- 
forming the rotatory motions, and the advance. 
ment of the eye-bails foreward, by which ſe. 
veral of our paſſions are exp: efled, the nerves 
that ſerve them have got the name. of PA. 
TH ET ICI. Why theſe ſmall nerves 
8 mould 
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ſhould be brought fo far ro this muſcle, when 
it could have been ſupplied eaſily by the motor 
cculi, I know not. | 

The FJ/FTH PATR are large nerves, 
rifng from the annular proceſſes where the 
medullary proceſſes of the cerebellum join in 
the formation of that fer, to enter the di- 
ra mater near the point of the petrous proceis 
of the temporal bones; and then ſinking 
cloſe by the receptacula at the ſides of the 
fella turcia, each becomes in appearance thicker, 
and goes out of the! ſcull in three great branches, 

The firſt branch or the fifth is the © PA- 
THALMIC, which runs through the Vera. 
men lacerum to the orbit, having in its paffage 
thither a connection with the ſixth pair. It 
is afterwards diſtributed to the ball of the eye 
with the third; to the noſe, along with the 
olfaftory, which the branch of the fifth that 
paſtes through the ra men orbitarium internum 
joios, as was already mentioned in the de— 
ſcription of the firſt pair. This ophthalmic 
branch likewiſe ſupplies the parts at the inter- 
nal canihus of the orbit, the glandala lacry- 
malis, fat, enen muſcles, and te2u- 
ments of the cye-lidz ; its longeſt fartheſt ex- 
tended branch paſſing through the foramen /u- 
zerciliare of the os frontis, to be diſtributed to 
the tore-head. 

The ſmall fibres which this Grit branch of 
the Gfth and the third pair of nerves ſend to 
the eye ball, being firuated on the optic nerve, 5 
and, after piercing the ſclerotic coat, running 
along oo caoroid coat on the outfide of the 
retina their courſe to the uvea or iris, 
may be a cauſe of the ſympathy between the 

optic 
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optic nerve and the uvea; by which we more 
readily acquire the habit of contracting the 7ris, 
and thereby leſſen the pupil, when too. ſtrong 
light is excluded; and, on the contrary, en- 
large the pupil, when the light is too faint. 
This, with the-ſympathy which muſt ariſe from 
ſome of the nerves of the membrane of the 
noſtrils, being derived from this firſt branch 
of the fifth pair of nerves, may alſo be the 
cauſe, why an irritation of the retina, by too 
ſtrong light, may produce ſneezing, as if a 
/timulus had been applied to the membrance of 
the noſe itſelf; why prefſiag the internal 
canthus of the orbit, ſometimes ſtops fnecz- 
ing; — Why irritation of the noſe or of the 
eye cauſes the eye lids to ſhut convulſively, and 
makes the tears to flow plentcifully; and why 
medicines put into the noſe, do often great ſer- 
vice in diſeaſes of the eyes. -In the megrim all 
the branches of the nerve diſcover themſelves 
to be affected: For the forehcad is racked with 
pain, the eye-ball is pained, and feels as if it 
was ſqueezed, the eye-lids ſhut convulſively, 
the tears trickle down, and an uneaſy. heat is 
felt in the noſe. Hence we can underſtand 
where external medicines will have the beſt 
effect, when applied to remove this diſeaſe, 
to wit, to the membrane of the noſe, and to 
the forehead ; why alternate preſſure near 
the ſuperciliary hole of the frontal bone, or 
ſneczing, ſometimes gives immediate relief in 
the megrim ;—why the ſight may be loft by 
an injury done to the ſupra orbitar branch ;— 
how it may be reſtored by- agitation of that 
branch of this nerve. 9 

The ſecond branch of the fifth pair of 
ner ves 
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nerves may be called M 4XILLARIS SU. 
PE RIVER, from its ſerving principally the 
parts of the upper jaw. It goes out at the 
round hole of the ſphenoid bone, and ſends 
immediately one branch into the channel on the 
top of the antrum maxillare; the membrane 
of which and the upper teeth are ſupplied by 
it in its paſſage. As this branch is about to go 
out at the foramen erbitarium externum, it 
ſends a nerve through the ſubitance of the os 
maxiilare to come out at Sfeng's duct to be 
diſtributed to the fore-part of the palate; and 
what remains of it eſcaping at the external 
6rbitar hole, divides into a great many branch- 
es, that ſupply the cheek, upper lip, and no- 
ſtril.—The next couſiderable branch of the- 
Perior maxillary nerve, alter giving branches 
which are reflected. through te hxth hole of 
the /phenoid bone, to join the intercoſtal where 
it is paſting through the {cull with the carotid 
artery, aud the Fortis dura of the ſeventh pair, 
as it paſſes through the 9s perroſum, is ſent 
into the noſe by the hole common to the pa- 
late and ſphenoidal bone; and the remaining 
part of this nerve runs in the palato-maxiiiaris 
canal, giving off branches to the temples and 
pterygoid mulcles, and comes at laſt into the 
palate to be loſt. Hence, the ach in the 
teeth of the upper jaw occaſions a gnawing 
pain deep ſeated in the bones of the face, with 
iwelling in the eye-lids, cheek, noſe, and up- 
per lip; and on the other hand, an inflamma- 
tion in theſe parts, or a megrum, is often at- 
tended with ſharp paia in the teeth.—Hence, 
an obſtruction in the duct of the maxillary fi- 


nus, which obliges the liquor ſecreted there to 
find 
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find out a preternatural rout for itſelf, may 


* 


be occaſioned by the pain of the teeth — 
Hence, the upper lip often ſutters when the 
palate or noſe is ulcerated. | 
The third or MAXILL ARIS. I N- 
FERIOR branch of the fifth pair going out 
at the oval hole of the ſphenoid bone, ſerves 
the muſcles of the lower jaw, and. the muſ- 
cles ſituated. between the os hycides and zaw : 
All the falivary glands; the amygdale, and 
the external ear, have branches trom it : It 
has a large branch loſt ia the tongue, and ſends 
another through the canal in the jubſtance of 
the lower jaw to ſerve all the teeth there, 
and to come out at the hole in the fore-part 
p of the jaw, to be loſt in the chin and under 
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— lip. Hence a convulſive contraction of 
$ the muſcles of the lower jaw, or the mouth's 
t being involuntarily thut, a great How of ſpittle 
C or ſalivation, a pain in the ear, eſpecially in 
1 Ceglutition, and a ſwelling all about the 
4 throat, are natural conſequences of a violent 


irritation of the nerves of the lower- teeth in 
the toothach; and pain in the teeth and ear, 
is as natural a*conſcquence of an angina. 
Hence alternate preſſure on the chin may ſome- 
times relieve the violence of a toothach. 
Hence deſiroving the nerves of a tooth by 
actual or potential, cauterics, or puiling a ca- 
rious tooth, fo often removes immediately all 
theie ſymptoms, Hence no cure is to be 
found for ſome ulcers in the upper or lower 
jaw, but by drawing a rooth.-—— —Hence in 
cancers of the upper lip, the falivary glands 
are in dan er of b:ing affected, or the diſ- 
E cate 
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eaſe may be occaſioned to the lip by its be- 
ginning in the glands.— Perhaps the ſympa. . 
thy of the organs of taſting and ſmelling may 
in ſome mcaſure depend on their both recej- 
ving nerves from the fifth pair. 
TheSIXTHP AIR, which is the ſmal- 
leſt except the fourth, riſes from the fore-part 
of the corpora pyramidalia; and cach enter- 
ing the dura mater ſome way behind the poſte- 
rior clinoid proceſs of the ſphenoid bone, has 
a long courſe below that membrane, and with- 
in the receptaculum at the ſide of the /ella tur- 
cica, where it is immerſed in the blood of the 
receptacle z but for what purpole I am ignor- 
ant. It goes afterwards out at the foramen 
lacerum into the orbit, to ſerve the abductor 
muſcle of the eye, —— A defect in this nerve 
may therefore be one cauſe of a ffrabiſmus,— 
In the paſſage of this nerve below the dura 
mater, it lies very contiguous to the internal 
carotid artery, and to the ophthalmic branch 
of the fifth pair of nerves. - At the place 
where the fixth pair is contiguous to the caro- 
tid, a nerve either goes from each of them in 
an uncommon way, to wit, with the angle be- 
yond where it riſes obtuſe, to deſcend with the 
artery, and to form the beginning of the inter- 
coſtal nerve, accordtng to the common deſcrip- 
tion; or, according to other authors, this 
-nerve comes up from the great ganglion of the 
intercoſtal, to be joined to the ſixth here. 
The arguments for this latter opinion are, 
That, according to the common doctrine, this 
beginning of the intercęſtal nerve, as it is cal- 
led, would riſe in a manner not ſo-ordinary in 
nerves, In the next place, it is obſerved, that 
the 


* 
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the ſixth pair is larger nearer to the orbit, than 
it is before it comes to the place where this 
nerve is ſaid to go off; and therefore it is 


more probable, that it receives en addition 


there, rather than gives off a branch. Lai. 
It is found, that upon cutting the interegſtal 
nerves of living animals, the eyes plainly 
were affected; they loſt their bright water; 
the gum, or gore, as we call it, was ſepara- 
ted in greater quantity; the pupil was more 
contracted; the cartilaginous membrane, at the 
internal canthus, came more over the eye; 
and the eye-ball itſelf was diminiſhed. 

To this it is an{wercd, in defence of the 
more common docrine, 1ſt, That other 
branches of nerves go off in a reflected way, 
as well as this does, ſuppoſing it to be the be- 
gianing of the iatercoſtal ; and that the re- 
fl: ction would rather be greater, It it is thought 
to come up from the intercoſtal to the ſixth, 
2dly, It is denied that this nerve is for ordinary 
thicker at its fore than its back-part; and 
if it was ſuppoſed to be thickeit nearer to the 
orbit, the concluſion made above could not be 
drawn from this appearance, becauſe other 
nerves enlarge ſometimes where there is no ad- 
dition made to them, as in the inſtance already 
mentioned of the trunk of the fifth pair while 


below the dura mater. 3dly, The experiments 


on living animals ſhew indeed, that the eyes 
are aftected, upon cutting the intercoſtal nerve, 
but not in the way which might have been ex- 
pected, if the intercoſtal had furniſhed: ſuch a 
ſhare of the nerve that goes to the abductor 
muſcle of the eye; for it might have been 
thought, that this muſcle would have been fa 


much weakened immediately upon cutting the 
| I 1 | inter- 
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- intercoſtal, that its antagoniſt the addy&cr would 


have greatly prevailed over it, and have turn- 
ed the eye ſtrongly in towards the noſe ; which 
is not ſaid to be a conſequence of this experi- 
ment. So that the arguments are fill equivo- 
cal; and more obſervations and cxperiments 
muſt be made, before it can be determined 
with certainty, whether the ßxth pair gives 
Or receives a branch here. In the mean time, 
I ſhall contmue to ſpeak about the origin of the 


intercoſlal with the generality of anatomiſts. 


At this place where the intercoſtal begirs, 


the fifth pair is contiguous and adherent tov the 


Ts 


ſixth; and it is generally ſaid, that the ophthalmic 
branch of the fifth gives a hranch or two to the 


deginning ofthe intercoftal, orreceivesſuch from 


it. Others deny any fuch communication between 
them; and hoſe who affe the communication 
confeſs, that in ſome fuects they could not ſce 
it. After cxamining the nerves here in a great 
many ſubjeas, I cannot determine whether or 
not there are nervous laments going from the 
one to the other. Som mes I have thought that 
Itraced them evi.!- oily; arother times] obſer ved, 
that what I diii-cted for nervous filaments, was 
collapſed cellular ſubfiance; and in all the fub- 


jets where had puſhed an igjection fucceſsfully 


intc the very ſmall arterics, I couid only obſer ve 
a plexus of veſie!s connecting the one to the o- 
ther. In any of thefe wars, however, there is as 
much convocation as, we are afli:red from ma- 


ny experiments and obſervationsonother nerves, 


is ſufficient to make a very great fympathy a- 
mong the nerves here, —Poilibly the appear- 
2nces in the eyes of doge, whoſe intercoſtal 
ner ves were cut, mightbe owing to this 9 

L | he 
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The SEVENTH PAIN comes out from 
the lateral part of the annular proceſs, behind 
where the medullary proceſs of the ceregellum 
are joined to that tuber ; and each being ac- 
companied with a larger artery than moſt other 
nerves, enters the internal meatus auditorius, 
where the two large bundlcs of fibres, of which 
it apocared to chaſiſt within the ſeull, foon ſe- 
parate from each other; one of them entering 
by ſeveral ſmall holes into the veftible, coch- 
lea, and ſemicirculir canals, is ſtretched on 
this inner, camera of the car in a very foft 
pulpy ſubſtance; and being never ſeen in the 


form ot a firm cord, ſuch as the other parcel of : 


this and moſt other nerves become, is called 
PORTID MILLIS of the auditory nerve. 

The other part of this ſeventh pair paſſes 
through Galen's feramen cæcum, or Follgpits's 
aqueduft, in its crooked paſiige by the fide 
ot the tympanum; in which paſſage, a nerve 
ſent from the lingual branch of -tne inferior 
maxillary nerve, along the outſide of the 
tuba Euſtachiana, and croſs the cavity of the 


tympanum, where it has the name of chorde 
tympant, is commonly ſaid to be joined to it. 


The very acute angle which this nerve makes 
with the fifth, or the ſudden violent reflection 
it would ſufer on the ſuppoſition of its coming 
from the fifth to the ſeventh, appears uauſuaiz 
whereas, if we ſuppoſe that it comes from the 
ſeventh to the fifth, its courſe would be more 


in the ordinary way, and the 6horda ympani 


would be eſtet med a branch of the ſeventh pair 
going to join the afth, the fize of which is in- 
created by this acquiſition. This {maller bundle 


It the ſeventh gives branches to the muſcles of 
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the malkus, and to the dura mater, while it 
paſſes through the bony crooked canal, and at 
laſt comes out in a firm chord named POR. 
719 DURA, at the end of this canal, be- 
tween the Hyloid ard maftoid proceſſes of the 
remporal bone, giving immediately filaments 
to the little oblique muſcles of the head and 
to thoſe that rife from the ſtyloid proceſs, It 
then pierces through the parotid gland, and 
divides into a great many branches, which are 
diſperſed ia the muſcles and teguments that 
cover all the ſide of the upper part of the 
neck, the whole face and cranium, as far back 
as the temples, including a conſiderable part 
of the external ear. Its branches having thus 
a conſiderable connection with all the three 
branches of the fifth pair, and with the ſecond 
cervical, occaſion a confiderable ſympathy of 
theſe nerves with it. Hence, in the tooth- 
ach, the pain is ſometimes very little in the at- 
fected tooth, compared to what it is all along the 
- fide of the head and in the ear. Hence pro- 

bably the relief of the toothach from bliſters 
applied bebind or before the ear, or by a hot 
iron touching the antthelix of the car. — By this 
communication or connection poſſibly too it is, 
that a vibrating ſlring held between one's teeth, 
gives a ſtrong idea of ſound to the perſon who 
holds it, which no body eife can perceive. 
Perhaps too the diftribution of this nerve oc- 
caſions the head to be fo quickly turned * 
the impreſſion of ſound oa our ears. 

The E/ GH THAI R of nerves riſe from 

the lateral baſes of the corprra alivaria in Cit- 
gregated fibres; and as they are entering the 


anterior internal * of the holes common to 
. the 
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the os occipitis and temporum, each is joined by a 
nerve which aſcends within the dura mater from 
the tenth of the head, the firſt, ſecond and infe- 
rior cervical nerves: This every body knows has 
the name of the NERVUS ACCESSORIUS. 
When the two get out of the {cull the accęſſorius 
{eparates from the eighth, and, deſcending ob- 
liquely outwards, pafles through the ſlerno ma- 
fAlcideus muſcle, to which it gives branches, and 
afterwards terminates in the trapezius and rhom- 
vg, muſcles of the /capula. In this courſe it is 
generally more or leſs joined by the ſecond cer- 
vical nerve. Why this nerve, and ſeveral others 
which are diitributed to muſcles, are made to- 
nierce thro? muſcles, which they might have - 
only pailed near to, I do not know. | 

The large eighth pair, ſoon after its exit, 
gives nerves to the tongue, larynx; pharynx, 
and gargiion of th: intercatal nerve, and 
being disjoined from ine ninth and intercoital, 
to which it adheres cloſely fome way, runs 
{ireight down the neck: behind the internat- 
jugular vein, and at the external fide of the 
carotid artery. AS it is about to enter the 790 
rax, a large nerve goes off from the eighth 
of each fide: This branch of the right. ſide 
turns round trum the {ore to the back part of- 
the ſubclavian, artery, while the branch of the 
left ad2 turas round the great curve of the 
aorta, aud both of them mounting up again Ac 
the tide of the w/pragus, to which they glve 
branches, are loft at lait in the /arynx. Theſe 
are called the RECURRENT nerves, which - 
we are deſired to ſhun in the operation ot 
bronchotomy, though the ir deep ſituatiou protects 
them ſufficiently, The muſcles of the larynx be- 

ing in a good meaſure ſupplied with ner ves from 
123. the 
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the recurrents, it is to be expected, that the cut- 
ting of them will greatly weaken the voice, tho? 
it will not he entirely loſt, ſo long as the ſuperi- 
or branches of the eighth pair are entire. 
Why the recurrent nerves riſe ſo low from the 
eighih pair to go round a large artery, and to 
have ſuch a long courſe upwards, I know not. 

The eighth pair, above and at or near the 
place where the recurrent nerves go of from 
It, or frequently the recurrents themſelves, ſend 
off ſmall nerves to the pericardium, and to join 
with the branches of the intercoſtal -that are 
diſtributed to the heart; but their ſize and ſi- 
tuation are uncertain. 

After theſe branches are ſent off, the p. r 
vagum on each fide deſcends behind the great 
branch of the trachea, and gives numerous fi- 
laments to the lungs, and fone to the heare 
in going to the w/epharus, The one of the 
left fide running on the fore part of the 
pants, communicates by ſeveral branche. 
with the right one in its deſcent to be diitri_ 
duted to the ſtomach : The right one gets be 
hind the Efopbagas, where it ſplits and rejoins- 
ſeveral times before it arrives at the ſtomach, 
to which it ſends nerves; and then being join- 
ed by one or more branches from the, left- 
trunk, they run towards the cæliac artery, 
there to join into-the great ſemilunar gangliom- 
formed by the two intercoſtals. 

From the diſtribution of this par vagum, we 
may learn how tickling the fauces with a fea- 
cher or any ſuch ſubſtance, excites a nauſea 
an "inclination; to vomit; why - coughing 

occaſions vomiting, or vomiting raiſes a cough. 


_ Hence we fee how the nervous aſthma. 
and: the tafe convi{fiva, * are at- 
| tended. 
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tended with a ſtraitening of the glottis hy 
food difficult to digeſt occaſions. the aſthma. 
to weakly people; and why emetics have fre- 
quently cured t he aſthma very ſpeedily. —— 
why an attempt to vomit is ſometimes in dan- 


ger of ſuffocating aſthmatic people hy the 


ſuperior orifice of the ſtomach is ſo ſenſible, 
as to be looked on as the ſeat of the ſoul by 
ſome; —why people ſubject to diſtenſions 
of the ſtomach, have lo often the ſenſation f 
balls in their breaſts and throats; —why 
the Zlobus by/tericus is fo often attended with a 
violent ſtrangulation at the glettis,  . - 

The NINTH P AIR of nerves comes from the 
inferior part of the corpera pyramidalia, to go 
out of the ſcull at their proper holes of rhe oc- 
cipital bene. After their egreſs. they adhere 
for ſome way firmly to the eighth and interco- 
tal; and then ſending a branch, that in many 
ſubjects is joined with branches of the firſt and 
ſecond cervical nerves, to be diſtributed to the 
thyroid gland and muſcles on the fore-part of 
tc 7rachea arteria, the ninth is loſt in the muſ- 
cles and ſnbſtance of the tongue. Some have 
thought this nerve, and others have eſteemed 
the third branch of the fifth pair of nerves, to 
be the proper guſtatory nerve. I know no ob- 
ſervation or experiments to prove cither opini- 


on, or to aſſure us, hat both nerves do not ſerve. 


for taſting and for the motion of the tongue. 
May not the diſtribution of this nerve to the 
muſcles below as well as above the os hyoides, 
contribute to their acting more uniformly. in 
deprefling the-lower jaw or head ?. 

The TENTH P AIR niſes in ſeparate 
threads from the fides of the /pinal marrow, 
to 0 g0 out between the os ccipitis ang. firft ver- 
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tebra of the neck. After each of them has 


given branches to the great ganglion of the 
intercoſtal, Sth, gth, and 1ſt cervical nerves, 


it is diſtributed to the ſtreight, oblique, and 


ſome of the extenſor muſcles of the head. 
Whether the name of the tenth of the head, 
or of the firſt vertebral, ought to be given to 


this pair of nerves, is of no ſuch conſequence 


as to deſerve a debate, thu? it has ſome of the 
marks of the ſpinal nei xs, to wit, its being form- 
ed of filarkents proceeding from both the fore 
and back part of the medulla, and a little gan- 
glion being formed where theſe laments cet. 
In the deſcription of the üxth pair, I fol- 
lowed the uſual way of ſpeaking among anato- 
miſts, and called that the beginning of the in 
tercoſtal nerve which comes out of the ſcull; 
and thercfure ſhail here ſubjoin a curſory de- 
ſcription of this nerve, notwithitanding its 
much larger part is compoſed of nerves coming 
out from the /pina marrow. There is no 
greater incongruity in point of method to ſay, 
that the nerve we are deſcribing 1ccceives addis 
tions from others that have not been deſcribed, 
than it is to repeat in the deſcription of a great 
many nerves, that each of them gives branches 
to form a nerve which we are ignorant of; 
which is all the difference between delcribing 
the intercoſtal before or after the {pin-l nei ves. 
The branch reflected from the ſixth pair, 
joined pcflibly by ſome filaments of the er- 


thaimic branch of the fifth, runs along with the 
internal czrotid artery, through the crooked. 


canal formed for it in the femperal bone, where 
the little nerve. is very foft and pappy, and in 
ſeveral ſubjects divides and uuites agam, and 


is joined by one or more branches from the 
Rich 
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Hfth, particularly of its ſuperior maxillary 
branch, before it comes out of the cull. May 
the compreſſion of this nerve by the carotid ar- 
tery when ſtretched during the ele, contribute 
to the diaſtale of the heart? As ſoon as the 
nerve eſcapes out of this bony canal, it is 
conntéted a little way with the eighth and 
nigth; then ſeparating from thefe, after ſeem- 
ing to receive additional nerves from them, it 
forms a large ganghin, into which branches 
from the tenth of the head, and from the firſt 
and ſecond cervical enter. From this gan- 
glion the nerves come out again finall to run 
down the neck along with the carotid artery, 
communicating by branches with the cervical 
nerves, and giving nerves to the muſcles that 
bend the head and neck. As the interceſtal 
is about to enter the thorax, it forms another 
ganglion, from which nerves are ſent to the 
trachea and to the heart; theſe defigned for 
the heart joining with the branches of the 
eight, and moſt of them paſſing between the 
two great arteries and the auricles, to the fub- 
ſtance of that muſcle. The intercoſtal after 
this confiſting of two branches, one going be- 
hind, and the other running over the fore-part 
of the ſubclavian artery, forms a new ganglion 
where the two branches unite below that arte- 
ry, and then deſcending along the ſides of the 
vertebrae of the thorax, receives branches from 
cach of the dorſal nerves ; which branches ap- 
pearing to come out between the ribs, have gi- 
ven the name of intereoſtal to the whole nerve. 
Where the addition is made to it from the 
fifth dor fal nerve, a branch, goes off obliquely 
forewards ; hich being joined by ſuch branch» 
. es 
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es from the fixth, ſevent“, eight, and ninth 
dorſal, an anterior trunk is formed, and paſſes 
between the fibres of the appeniix muſculaſa 
of the diaphragm, to form, along with tae 
other intercoſtal and the branches of tae 
eighth pair, a large ſemilunar ganglion, fitua- 
ted between the cæliac ard ſuperior meſente- 
ric arteries; the roois of which are as it were 
involved in a ſort of nervous net-work or this 
gangiion, from which a great number of very 
finall nervons threads run out to be extended 
on the ſarface of all the branches of thoſe 
two arteries, fo as to be eaſily ſcen when any 
of the arteries are ſtretched, but not to be 
raiſed from them by diſſection; and thus the 
liver, gall. bladder, duodenum, pancreas, pleen, 
jejunum, ilium, and a large ſhare of the colon, 
have their nerves ſent from this great ſolar 
ganglion or plexus, May the periſtaltic mo- 
tion of the inte ines depend in ſome meaſure 
on the paſſage of the intercoſtal nerves thro® 
the diaphragm ? 

Several fibres of this ganglion, running 
down upon the aorta, meet with other nerves 
ſent from the paſterior trunk of the intercoſtal 
which continues its courſe along the ſides 6f 
the vertebre, they ſupply the glandule Fenales, 
kidneys, and fees in men, or ovaria in wo- 
men; and then they form a net-work upon the 
inferior meſenteric artery where the nerves of 
the two ſides meet, and accompany the branch- 
es of this artery to the part of the clan that lies 
in the left {ſide of the belly, and to the rum, as 
far down as to the low er part of the pelvis, 

The intercoſtal continuing down by the file 
of the vertebræ of the loins, is joincd by nerves 
coming from between theſe vertebræ, and ſends 

ö ner ves 
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nerves to the organs of generation and others 
in the pelvis, being even Joined with thoſe that 
are ſent to the inferior extremities. | 
The almoſt univerſal connection and com- 
munication which this nerve has with the other 
nerves of the body, may lead us to underſtand 
the following, and a great many more phens- 
mena:—— Why tickling the noſe cauſes ſnee- 
Zing. Why the too great quantity of bile 
in the cholera occaſions vomiting as well as 
purging. —- — Why people vomit in colics, 
in — or Other irritations of the 
liver, or of the ducts going from it and the 
gal'-bladder.— Why a ſtone in the kidneys, 


or ureters, or any other cauſe irritating thoſe 


organs, ſhould ſo much more frequently bring 
GN e and other diſorders of the ſto- 
mach, than the ſtone, or any other ſtimulating 
cauſe in the bladder does. Why vomiting 
is a ſymptom of danger after child birth, 
lithotomy, and other operations on the parts 
in the pelvrs. Why the obſtructions of the 
menſes are capable of occitioning ſtrangula- 
tions, belching, colics, fomach-aches, and even 
convulſions in the extremitics.— Why veticato- 
rics, applied from the ears to the clavicles of 
children labouring under the fs convulſi- 
va, are frequently of great ſervice, Why 
worms in the fomach or guts excite an itchin; 
in the noſe „ or grinding of the tceth. Why 
irritations in tlie bowels or the belly occaſion 
ſometimes univerſal convulitons of the body. 
The fpinal nerves riſe generally by a- oumber 
of diſgregated fibres from both the fore and 


back part of the medulla ſpinalis, aud ſoon af— 


ter form a little knot or ganglion, where they 
acquire ſtrong coats, and are extended into. 
firm 
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firm cords, They are diſtinguiſhed by num- 
bers, according to the vertebra from between 
which they come out; the ſuperior of the two 
bones forming the hole through which they 
paſs, being the one from which the number is 
applied to each nerve. There are generally ſaid 
to be thirty pair of them; ſeven of which come 
out between the r e the neck, twelve be- 
tween thoſe of the back, five between thoſe. of 
the loins, and fix from the fal/e vertebra. 

The F/RST CERVICAL pair of nerves 
comes out between the firſt and ſecond ver- 
tebræ of the neck; and having given branches 
to join with the tenth pair of the head, the 
ſecond cervical and intercoſtal, and to terre 
the muſcles that bend the neck, it ſends its 
largeſt branches backwards to the extenſor 
muſcles of the head and neci: ; ſome of which 
piercing through theſe fuel; run up on the 
acciput to be loſt in the teguments here; and 
many fibres of it advance 10 far forcward as 
to be connected with the fibrils of the firſt 
branch of the fifch pair of the head, and of 
the portis dura of the auditory nerve. 
Hence poſſibly it is that a elavus byſtericus 
changes ſuddenly ſometimes from the fore» 
head to a violent pain and ſpaſm in the back- 
part of the head and neck. | | 

The SEGOND CERVICAL is ſoon joled 
by ſome branches to the ninth of the head 
and intercoſtal, and to the firſt and third of 
the neck; then has a large branch that comes 
out at the exterior edge of the ſterno-maſtoi- 
deus muſcle, where it joins with the acceſſo- 
rius of the eighth pair; and is afterwards di- 
{tributed to the platyſina myoides, teguments 


| of the fide of the n. eck and head, parotid 
gland, 
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gland, and external ear, being connected to 
the partio dura of the auditory nerve, and 
to the firſt cervical, The remainder of this 
ſecond cervical is ſpent on the levator ſeapule 


and the extenſors of the neck and head. Ge- 


nerally a large branch is here ſent off to join 
the acceſſorius of the eighth pair, near the ſu- 
perior angle of the ſcapula. 

To the irritation of the branches of this 
nerve it probably is, that, in an inflamma- 
tion of the parotid gland, the neck is pain - 
ed fo far down as the clavicle, the head is 
drawn towards the ſhoulder of the affected 
fide, and the chin is turned to the other 
{ide. In opening the external jugular vein, 
no operator can promiſe not to touch ſome of 
the cutaneous branches of this nerve with 


the lancet; which occaſions a ſharp pricking 


pain in the mean time, and a numbaeſs of the 
{kin near the orifice for ſome time after. 
The THIRD PAIR of the neck paſſes 


out between the third and fourth cerrvical 


vertebre ; having immediately a communica- 
tion with the ſecond, and ſending down a 
branch, which being joined by a branch from 
- the fourth cervical, forms the PH RE VIC 
nerve. This deſcending enters the thorax be- 
tween the ſubclavian vein and artery; and 
then being received into a groove formed for 
it io the pericardium, it has its courſe along 
this capſula of the heart, till it is loſt in the 
middle part of the diaphragm. The right 
phrenic has a ſtreight courſe ; but the left one 
is obliged to make a conſiderable turn out- 


wards to go over the prominent part of the 


pericardium, where the point of the heart is 
lodged. Hence in violent palpitations of the 
K k heart 


f* * * 
Z ; no 

* - 1 
1 q eee » E 
5 1 . 8 * n r 

q if by Es”... 1 * ON N BT - aff 46% n ny 7 4 

p » 3a". * 2 5 2 
= ” . I” * „* 3 K — _ 
_ NL 
— A — Pu EI TO 
; . 


12 
1 
1 
Up 
' 


. 9 


- 


| "Wo . 
386 Or Taz PARTICULAR NERVES. 


4 heart, a pungent acute pain is felt near the 
= left orifice of the ſtomach.—'Tte middle 
of the diaphragm ſcarce could have been ſup- 
plied by any other nerve which could have 
had ſuch a ſtreight courſe as the phrenic has. 
If the ſubclavian artery and vein bave any 
effect upon this nerve, I do not know it. 
The other branches of the third cervical. 
nerve are diſtributed to the mulcles and tegu- 
ments at the lower part of the neck and 
top of the ſhoulder. No wonder then that an 
inflammation of the liver or ſpleen, an ab- 
ſceſs in the lungs adhering to the diaphragm, 
or any other cauſe capable of irritating the 
diaphragm, ſhould be attended with a ſharp pain 
on the top of the ſhoulder, as well as wounds, 
ulcers, &c. of this muſcle itfelf,——I1f the 
irritation of this muſcle is very violent, it may 
occaſion that convulſive contraction of the dia- 
phragm which is called an hiccougs ; and there- 
fore an hiccouph in an inflammation of the liver 
has been juſtly declared to be an ill ſyinptom. 
An irritation of the thoracic nerves which 
produces ſneezing, may ſometimes free the 
phrenic nerves from any ſpaſm they oceafi- 
on; ſo that ſneezing ſometimes takes away 
the hiccough ; and a derivation of the fluid 
of the nerves any other way may do the ſame. 
thing: Or the hiccough may alſo be ſome- 
times cured, by drawing up into the noſe the 
ſmoak of burning paper or other acrid fumes, 
ſwallowing pungent or aromatic medicives, 
and by a ſurpriſe, or any other ſtrong ap- 
plication of the mind in thinking, or in di- 
ſtinguiſhing objects: Or, when all theſe. have 
failed, it has been put away by the briſk _//:mu- 
A of a bliſtering plaiſter applied to the mo 
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aſter ſending off that branch which joins with 
the third to form the phrenie, and beſtowing 
twigs on the muſcles, and glands of, the neck, 
runs to the arm-pit, where it meets with the 
FIFTH, SIXTH, and SEVENTH cer- 
vicals, and FIRST DIRSAL, that eſcape in 
the interſtices of the muſculi ſcalent, to 
come at the arm pit, where they join, ſepa- 
rate, and rejoin, in a way ſcarce to be rightly 
expreſſed in words; and, after giving ſeveral 


conſiderable nerves to the muſcles and tegu - 


ments which cover the thorax, they divide in- 
to ſeveral branches, to be diſtributed to all the 
parts of the ſuperior extremity. Seven of theſe 
branches TI ſhall defcribe under particular names. 

1. SCAPULARIS runs ſtreight to the cavi - 
tas ſemilunata of the upper coſta of the ſcapula, 
which is- a hole in the recent ſubject by a liga- 


ment being extended from one angle of the 


bone to the other, giving nerves in its way to 
the muſcles of the /capula. When it has paſs 
ſed this hole, it ſupplies the ſupra fpinatus muſ- 
cle; and then-defcending at the anterior root 
of che [pine of the ſcapula, it is loſt in the o- 
ther muſcles that lie on the dor/um of that bone. 

2. ARTICUL ARIS finks downwards at the 


axilla, to get below the neck of the head of the 


os humeri, and to mount again at the back. part 
of it; fo that it almoit ſurrounds the articula- 
tion, and is diftributed to the muſcles that 
draw the arm back, and to thoſe that raiſe it up. 

3. CUT ANEUS runs down the fore-part 


of the arm near the ſkin, to which it gives off 


branches; and then divides on the inſide of the 


fore · arm into ſeveral nerves, which. ſupply 
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the teguments there, and on the palm of the 
hand. In openiog the baſilic vein of the 
arm, at the ordinary place, the fame fymptoms 
are fometimes produced as in Opening the ex- 
rernal jugular vein, and from a like cauſe, to 
wit, from hurting a branch of this cutaneous 
nerve with the lancer. 

3 MUSCUL9- GUTANEUS, or p4y- 
Forans Caſſeri, paſſes through the coracobra- 
cbialis muſcle; and after ſupplying the biceps 
flexor cubiti and brachicws internus, paſſes be- 
hind the tendon of the biceps, and over the 
cephalic vein, to be beſtowed on the tegu- 
ments on the outſide of the fore arm and back 
of the hand. This nerve is ſometimes hurt 
in opening the cephalic vein, and cauſes pain 
and numbneſs for a ſhort time, 

s. MUSCUL ARIS has a ſpiral courſe 
from the axitla, under the os humeri, and 
vackward to the external part of that bone, 
ſupplying by the way the extenſor muſcles of 
the fore-arm, to which it runs between the 
two brachiei muſcles, and within the ſupinator 
radii longus.—At the upper part of the fore-arm, 
it ſends off a branch, which accompanies the /u- 
n longus till it comes near the wriſt, where 

t paſſes obliquely over the radius, to be loſt 
in the back of. the hand and fingers. — The 
principal part of this nerve pierces through the 
ſupinator radii brevis, to ſerve the muſcles that 
extend the hand and fingers, whoſe actions 
are not injured when the /upinator acts. 

6. ULNARIS is extended along the in- 
fide of the arm, to give nerves to-the muſcles 
that extend the fore- arm and to the tegu- 
ments of the elbow : Towards the lower * 

© 
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of the arm, it ſlants a little backward to come 
at the groove behind the internal condyle of 
the os humeri, through which it runs to the 
ulna : In its courſe along this bone, it ſerves - 
the neighbouring muſcles and tegumeats ; and 
as it comes near the wriſt, it detaches a branch 
obliquely. over the ulna to the back of the 
hand, to be loſt in the convex part of ſeveral 
 Gogers. The. larger part of the nerve goes 
ſtreight fareward to the internal {fide of the os 
| piſiforme of the wriſt ; where it ſends off a 
branch which finks under the large tendans 
in the palm, to go croſs to the other fide of 
the wriſt, ſerving the muſculi -lumbricales and 
interaſſei, and at laſt terminating in the ſhort 
muſcles of the thumb and fore-finger. What 
remains of the ulnar nerve after ſapplying the 
ihogt muſcles of the. little finger, divides 
into three branches; whereof two are. exten- 
ded along the ſides of the ſheath. of the ten- 
dons of the flexors of the little finger; to fur- 
piſh the concave ſide of that finger; and the 
third branch is diſpoſed in the fame way upon 
the fide of the ring finger next to the little finger. 
When we lean or preſs on the internal con- 
dyle of the os humeri, the numbneſs and prick- 
ling we frequently feel, point out the courſe 
of this nerve. 1 have ſeen a weakneſs and 
atrophy in the parts which I mentioned this 
nerve to be ſent to, after a wound i in the in 
ternal lower part of the arm. 

RA DIALIS accompanies the hume 
ral artery to the bending of the elbow, ſerving 
the flexors of the cubit in its way; then pal. 
ling through the pronatcr radii teres muſcle, 
it gives nerves to the muſcles on the forc-part * 
a the fore-arm, and continues its courſe nears 

REI to 


* 


390 Or ru PARTICULAR NERVES. 


to the radius, beſtowing branches on the cir- 
cumjacent muſcles. Near the wriſt, it me- 
times gives off a nerve which is diftribu- 


ted to the back of the hand, and the convex- 


part of the thumb and ſeveral of the fingers, 
inſtead of the branch of the muſcular. The 
larger part of this nerve, paſſing behind the an- 
nular ligament of the wviſt, gives nerves to the 
ſhort muſcles of the thumb; and afterwards 
ſends a branch along each fide of the ſheath of 


the tendons of the flexors of the thumb, fore- 


flager, mid-finger, and one branch to the ſide 


oft the ring finger, next to the middle one, to 


be loſt on the concave fide of thoſe fingers. 

Though the radial nerve paſſes through the 
prenator muſcle, and the muſcular nerve ſcems 
to be ſtill more un favourably placed within the 
ſupinator brevis; yet the action of theſe mul- 
cles don't ſeem to have any effect in hindering 
the influence of thele nerves, for the fingers or 
hand can be bended white pronation is per for mi- 
ing vigeiouſly, and they can be extended 
while ſupination is exerciſed, 


The manner of the going off of theſe nerves 


of the fingers, both from the ulnar and radial, 


is, that a- ſingle branch is ſent from the wok | 


to the fide 4 7 the thumb and little finger far- 
theſt from the other ſingers; and all the reſt 


are ſupplied by a trunk of a nerve, which ſplits | 


iato two ſome way before it comes as far as the 


end of the metacarpus, to run along the ſides of 


different fingers that are neareſt to each other. 

It might have been obicrved, that, in de- 
ſeribing tne poſterior branches of the ulnar and 
muſcular. nerve, | vid not merition the particu- 
lar fingers,. to the convex part of which they 


are diſtributed. My reaton for this omiſſio:: is | 
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the uncertainty of their diſtribution ; for tho” 
ſometimes theſe poſterior branches go to the 
fame fingers, to the concave part of which the 
anterior branches of the ulnar and radial are ſent, 
yet frequently they are diſtributed otherwiſe. 
The ſituation of theſe brachial nerves in the 
axilla, may let us ſee, how a weakneſs and atro- 
phy may be i on the arms by long con- 
tinued preſſure of crutches, or fuck other hard 
ſubſtances on this part; and the courſe of them 
from the neck to the arm may teach us, how- 
much better effects veſicatories, or ſtimulating 
nervous medicines, would have, when applied 
to the ſkin, covering the tranſverſe proceſſes of 
the vertebræ of the neck, or at the axilla, than 
when they are put between the ſhoulders, or 
upon the ſpinal proceſſes, in convulſions or 
palties of the ſuperior. extremities, where a 
ſtimulus is required. s 
The 7 ELYE DORSAL nerves of 
each fide, as ſoon as they eſcape from between 
the vertebræ, ſend a branch foreward to join the- 
intercoſtal, by which a communication is made 
among them all; and they ſoon likewiſe give 
branches backwards to the muſcles that raiſe 
the trunk of the body, their principal trunk 
being extended outwards to come at the fur- 
row in the lower edge of each rib, in which 
they run toward the anterior part of the #horax, _ 
between the internal and external intercoſtal 
muſcles, giving off branches in their courſe to 
the muſcles and teguments of the thorax. 
The FIAST dorſal, as was already obſer ved, 
is particular in this, that it contributes to form 
the brachial nervcs; and that the two branches 
of the intercoſtal, which come down to the 


thorax, form a copliderable ganglion with it.— 


392 Or Tae PARTICULAR NERVES. 


The SIX lower dorſal nerves give branches 
to the diaphragm and abdominal muicles. 

The TYELFTH joins with the firſt lum- 
bar, and beſtows nerves on the muſculus gua- 
dratus lumborum and ihacus internus. 

May not the communications of all theſe 
nerves be one reaſon, why the parts they ſerve 
act ſo uniformly and conjunctiy in refpiration, 
and conſpire together in the n vulſſve motions 
of coughing, ſneezing, &c, ? The twiching 
ſpaſms that happen ſometimes in  diferent parts 
of the muſcles of the abdomen, by an irritation 
on the branches of the lower dorſal nerves, are 
in danger of occationing a miſtake in practice, 
by their reſemblance to the colick, nephritis, 
&c.— The communications of theſe lower ones 
with the intercoſtals may ſerve to explain the 
violent effort of the abdominal muſcies in a fe- 
nefmus and in child bearing. 

As the iatercoſtal is larger in the thorax than 
any where elſe, and ſcems to diminiſh gradu— 
ally as it aſcends and deſcends, there is cauſe to 
ſuſpect that this is the trunk from which the 
ſuperior and inferior pairs are ſent as branches. 

The FIVE LUMBAR nerves on each ſide- 
communicate with the intercoſtal and with each 
other, and give branches backwards to the loins. 

The FIRST communicates with the laſt der- 
fal, ſends branches to the abdominal muilcles, 
to the pſoas and iſiacus, and to the teguments 
and. muſcles on the fore-part of the thigh; 
while its principal branch joins with the other 
nerves, to form the crural nerve. 

The SEGOND LUMBAR nerve pafſcs 
through the p/cas muſcle, and is diſtributed 
. in the ſame way as the former; as is 
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Branches of the /zcond, third; and fourth, 


make up one trunk, which runs along the fore- 
part of the pelvis ; and paſſing in the notch at 
the fore-part of the great hole. common to the 
os pubis and iſchium, is ſpent on the adductor 
mutcles, and on the teguments on the inſide of 
the thigh. This nerve is called the OBTURA- 
70 or POSTERIOR CRURAL NERVE. + 
By united branches from the irt, ſecond, 
third, and fourth lumbar nerves, a" nerve is 
formed that runs along the ph mulcle, to 
eſcape with the external iliac veſſels out of the 
abdomen,-below the tendinous arcade of the ex 
ternal oblique muſcle. This nerve, which is 
named the ANTERIOR CRURAL, is diſ- 
tributed principally to the muſcles and tegu- 
ments on the fore-part of the thigh. A branch, 
however, of this nerve runs down the inſide of 
the leg to the upper-part of the foot, keeping 
near to the vena /aphena; in opening of which 
with a lancet at the ancle,ithe nerve is ſome- 
times hurt, and occaſions ſharp pain at the time 
of the operation, and numbneſs afterwards. 
The remainder of the fourth lumbar and 
the fifth join in compoling the largeſt nerve 
of the body ; which is ſoon to be deſcribed. 
Whoever attends to the courſe of theſe lum- 
bar nerves, and of the ſpermatic veſſels and 
nerves upon the p/oas muſcle, with the oblique 
paſſage of the ureter over that muſcle, will not 
be ſurprized, that when a ſtone is paſſing in this 
canal, or even when itis inflamed, the trunk-of 
the body cannot be raiſed erect, without great 
pain; or that the ſkin of the thigh becomes leſs 
ſenſible, ard the thigh is drawn foreward, and 
that 
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that the teſticle often ſwells and is drawn convul- 
fively towards the ring of the abdominal muſcles, 
. The SIXTH PAIR of tne falle FERTE- 
BR conſiſt each of ſmall poſterior branches 
jenr to the hips, and of large anterior branches. 
The firſt, ſecond, and third, after coming 
through the three upper holes in the fore- 
| by of the os /acrum, join together with the 
fourth and fifth of the loins, to form the lar- 
eſt nerve of the body, which is well known 
the name of SCI 47 /Cor ISCHIATIC 
nerve: This, after ſending large nerves to the 
different parts of the peluis, and to the exter- 
nal parts of generation and the podex, as alſo 
to the muſcles of the hips, paſſes behind the 
great tuber of the os iſcbium, and then over the 
quadrigemini muſcles to run dowa near to the 
bone of the thigh at its back-part, giving off 
nerves to the neighbouring muſcles and tegu- 
ments, Some way above the ham, where it 
has the name of the poplitæus nerve, it ſends 
off a large branch that paſſes over rne frowula, 
and ſinking in among the muſcles on the ante- 
rior external part of the leg, runs down to 
the foot, to be loſt in the upper part of the 
larger toes, ſupplying the neighbouring muſcles 
and teguments every where in its paſſage. 
The larger branch of the ſcratic, after giving 
branches to the muſcles and teguments a- 
bout the ham and knee, and ſending a large 
cutaneous nerve down the-calf of the leg, to 
be loſt at laſt on the outſide of the foot and 
upper part of the leſſer toes, ſinks below the 
gemellus muſcle, and diſtributes nerves to the 
muſcles on the back of the leg; among which 
it continues its courſe, till paſling behind the 
5 | internal 
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internal malleolus, and in the internal hollow 
of the os calcts, it divides into the two plantar 


nerves : The internal of which is diſtributed to 


the toes in the ſame manner that the radial nerve 
of the hand ſerves the concave fide of the thumb 


and fingers; and the external p/anzar is divided 


and diſtributed to the ſole of the foot and toes, 
nearly as the vlnar nerve is in the palm of the 
hand, and in the concave part of the fingers. 
Several branches of theſe nerves, that ſerve 
the inferior extremities, pierce through muſcles, 


By applying what was faid of the nerves in 


general to the particular diſtribution of the 
nerves of the inferior extremities, we may 
ſee how people with fractured legs, eſpecial- 
ly where there are ſplinters, ſhould be ſubject 
to convulſive ſtartings of the fractured mem- 
ber. Why, upon tving the blood veſſels in 
an amputation ot the leg, the patients ſhould 
ſometimes complain of violent pain in their 
toes ; ——why ſuch patients ſhould alſo be 
troubled with ſtartings ; why, for a conſi- 
derable time after the amputation of the dif- 
eaſed limb, when the ſuppuration is well ad- 
vanced, they ſhould complain of pain in the 
ſore which eccaſioned the amputation. 

The F2URTH, which, with the two follow- 
ing, is much ſmaller than the three ſuperior, 
ſaon is loſt in the vga uriraria and inteſti- 
num rectum. | | 


The FIFTH comes foreward between the 


extremity of the os ſacrum and coccygis, to 


be diſtributed principally to the /evatores ani. 
The SIXTH, which ſome think to be 

only a production of the dura mater, advances 

foreward below the broad ſhoulders of the firſt 


bone 


— 


5 


Pg 


Or Tue PARTICULAR NERVES. 33 


CI War v 


356 Os Tus PARTICULAR NERVES: 


. 


bone of the os coccygis, and is loſt in the 

ſpbincter ani and teguments covering it. 
| The branches of the four laſt cervical nerves, 
= and of the firſt dorſal, which are beſtowed on 
F the ſuperior extremities, and the two crurals, 
with the ſciatic, which are diſtributed +to the 
inferior extremities, are much larger propor- 
tionally to the parts they ſerve, than the 
ner ves of the trunk of the body, and eſpeci- 
ally of the vi/cera, are; and for a very good 
reaſon, that in the. moſt common neceſſary 
actions of life, a ſufficient quantity of fluid, 
on which the influence of nerves ſeems to de- 
pend, may be ſupplied to the muſcles there, 
which are obliged to perform more frequent and 
violent contractions than.any other parts do. 
be ſize of the nerves of the inferior 
#Xtremities ſeems larger proportionally than 
in the ſuperior extremities ; the inferior extre- 
mitics having the weight of the whole body to 
ſuſtain, and that frequently at a great difadva. 
vage — What the effect is of the nerves 
here being injured, we fee daily, when people 
happen, by fitting wrong, to comprefs the ſci- 
atic nerve, they are incapable for ſome time 
after to ſupport themſelves on the affected ex- 
tremity: And this is ſtill more remarkable in 
the /ciatic or hip-gout, in which the member 
is not only weakened, but gradually ſhrivels and 


waſtes. 
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- Of the Human 
LACTEAL SAC any DUCT. 


T HE receptaculum chyli of Pecquet, or 
faccus lacteus of Van Horne, is a mem- 
branous ſomewhat pyriform bag, two thirds of 
an inch long, one third of an inch over in its 
largeſtpart when collapſed ; fituated on the firſt 
vertebra of the loins to the right of the aortas 
a little higher than the right emulgent artery. 
behind the right inferior muſcle of the dia- 
phragm: Ir is formed by the union of three 
tubes, one from under the aorta, the ſecond 
from the interſtice of the aorta and cava, the 
third trom under the emulgents of the right 
fide. The lacteal /ac, becoming gradually. 
ſmaller towards its upper part, is contracted 
into a {lender membranous pipe, of about a 
line diameter, which 85 generaliy named the 
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THO RACIC DUCT:: This paſſes betwixt 
the muſcular appendices or inferior muſcles of 
the diaphragm, on the right of, and ſome- 
what behind the avr7a ; then, being lodged in 
the cellular ſubſtance behind the pleura, it 
mounts between the aorta and the vena azygos 
as far as the fifth vertebra of the thorax gywhere 
it is hid by the azygos, as this vein riſes fore- 
' . wards to join the deicending or ſuperior cava; 
after which the duct paſſes obl; quely over to 
the left ſide behind the o/opragus, aorta 
deſcendens, and the great curvature of the azrta,' 
until it reaches the left carotid artery; behind 
which, on the left fide of the &/ophagus, it 
runs to the interſtice of the firtt and ſecond 
vertebra ot the thoyax,-where it begins to ſe- 
parate from the carotid, ſtretching farther to- 
wards the left internal jugular vein by a circular 
turn, whoſe cobvex part is upperinoſt. At 
the top of this arch it ſplits into two for a 
line and an half; the ſuperior branch recei- 
ving into it a large lymphatic veſſel from the 
cervical glands, This lymp%atic appears, by 
blowing air and injecting liquors into it, to 
have few valves. When the two branches are 
again united, the duct continues its courſe to- 
Wards the internal jugular vein, behind which 
it deſcends, and, immediately at the left fide 
of the inſertion 2 vela, enters the ſuperior 
poſterior part of the left ſubclavian vein, whoſe 
internal membrane duplicated, forms a ſemi— 
lunar valve that is convex externally, and co- 
vers two thirds of the orifice of the duct; im- 
mediately below this oritice, a cervical vein 
from the. muſeull ſealent, enters the ſubcla- 


vian. 
The 
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The coats of the ſac and 447 are thin trand- 
parent m2mbranes ; fron tac inſide of which, 
in the duct, ſmall ſemilunar valves are produ- 
ced. moſt commonly i in pairs; which are fo ſi- 
tuated as to allow the paſſage of iiquors up- 
wards, but oppoſe their return in au oppoſite 
_— The number of theſe is generally ten 

twelve. 

This is the moſt imple and common courſe; 
tte and ſtructure of the receptaculum 
chyli and thoracic dict; gut having had occafion 
to obſerve a vaeiety in rheſe parts, of different 
ſubjects, I ſhall ſet dowa the molt remarkable 
of them. 

The fac is ſometimes ſituated lower down 
than in the former deſcription ; is not always 
of the ſame dinenfions; is not compoſed of 
the fame number of ducts; aad frequently 
appears to coniilt of ſeveral ſmall cells or _ 
inſtead of being one ſimple cavity. 

Che dia neter of the duct is various in moſt 
bodies, and is ſeldom uniform in the ſame ſub- 
ject; but frequently ſudden enlargements or 
-ſacculi of it are obſervable. Phe diviſions 
which authors mention of this duct are very 


uncertain, I have ſeen: it divided into two, 


whereof one branch climbed over the fore- 
part of the asrta at the eighth vertebra of the 
thorax, and at the fifth ſlipped behind that ar- 
tery, to join the other branch which continued 
ia the ordinary courle. The preciſe verte- 
bra, where it begins to turn to the left fide, is 
alſo uncertain. Frequently it does not 
ſplit at its ſuperior arch; in which caſe a large 
lac is found near its aperture into the ſubcla- 


vlan vein, —Gznerally it has but one orifice ; 
y 
, though 
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though I have ſeen two in one body, and three 
2 in another: Nay, ſometimes it divides into 
two, under the curvature of the great artery; 
ane goes to the right, another to the left ſub. 
clavian vein; and I have found this duct diſ- 
charging itſelf entirely into the right ſubcla- 
vian. The lymphatic veſſel which enters its 
ſuperior arch, is often ſent from the fMroid 
gland. | v 
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Whether is not the fituation of the recep- 
tatulum chyli ſo much nearer the muſcular 
appendices of the diaphragm .in men than 
in brutes, deſigned to ſupply the diſadvanta- 
geous courſe the chyle muſt otherwiſe have in. 
our erect poſture ? 
Does not the deſcent of the end of the duct 
to the ſubclavian vein, and the opening of the 
_ lymphatic into the top of the arch, contribute 
to the ready admiſſion of the chyle iato that 
vein ? ; bb 
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